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SUBSTITUTED BICYCLIC HETEROCYCLIC COMPOUNDS AS PRMT5 INHIBITORS

Field of the Invention

The invention relates to substituted bicyclic heterocyclic compounds of formula (1),
pharmaceutically acceptable salts thereof and pharmaceutical compositions for treating
5 diseases, disorders or conditions associated with the overexpression of PRMT5 enzyme.
The invention also relates to methods of treating diseases, disorders or conditions

associated with the cverexpression of PRMTS enzyme.

Cross-reference to related appilications

The present application claims the benefit of Indian Provisional Patent Applications
10 Nos. IN 201721044886 filed on December 13, 2017, IN 201821040029 filed on October
23, 2018, and IN 201821024634 filed on Juiy 02, 2018, the disclosures of which are

incorporated herein by reference in their entirety for all purposes.

Background to the invention

Methylation of proteins is a common post-translational modification that affects the

15 protein’s activity and its interaction with other biclogical molecules. N-methylation typically
occurs on the nitrogen atoms of arginine, lysine and histidine residues and there are
different famiiies of enzymes that catalyze the methylation reaction, each being specific to

the amino acid residue that will be methylated.

A family of 9 enzymes, called Protein Arginine N-Methyl Transferases (PRMTs), are

20  responsible for the methylation of the guanidinium group of arginine. The guanidinium
group of arginine bears 2 terminai nitrogen atoms that undergo monomethyiation or
dimethylation. Depending on the type of dimethylation, the enzymes are further classified

as type | or type Il. Type | PRMTs catalyse the monomethylation or the asymmetric
dimethylation whereas type Il enzymes catalyse the symmetric dimethylation. Some of the

25  substrates that undergo methylation are histones, Sm ribonucleoproteins, MRE11 and p53

binding protein 1.

The methylation of arginine side-chains has an important role to play in various cell
functions that include transcription activation as well as transcription repression, mRNA
translation, pre-mRNA splicing, protein trafficking and signal transduction. It also occurs on

30  myriad substrates. The enzymatic activity of the PRMTs hence affects cellular processes
like cell proliferation, repair of damaged DNA as well as cell cycle and cell death. it has

been shown that PRMT enzyme-mediated hypermethylation leads to certain disease
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conditions like cancer (Nature Reviews Cancer 2013, 13, p37; Cellular and Molecular Life
Sciences 2015, 72, p2041; Trends in Biochemical Sciences 2011, 36, p633).

At present, the most studied type |l enzyme is PRMTS5, which is conserved across
the eukaryotic organisms. Overexpression of PRMTS5 is linked with carcinogenesis and
decreased patient survival in several human malignancies (Cell Mol Life Sci., 2015, 72,
p2041). PRMT5 directly interacts with proteins often dysregulated or mutated in cancers,
hence a putative oncogene (Mol Cell Biol, 2008, 28, p6262). PRMT5 mediated
transcripticnal repression of tumer suppressor genes like p53, RB-1, ST7, or upregulation
of Cyclin D1, CDK4, CDK®6, eLF4E, MITF, FGFR3 associate with the oncogenesis in both
solid tumors and hemaological malignancies. PRMT5 is located in the nucleus as well as
the cytoplasm and its overexpression has been linked to a wide range of cancers including,
but not limited to, glioblastoma muitiforme (Oncogene, 2017, 36, p263),, prostate cancer
(Oncogene, 2017, 36, p1223), and pancreatic cancer {Science, 2016, 351, p1214), mantle
cell ymphoma (Nature Chemicai Biology, 2015, 11, p432), non-Hodgkin’s lymphomas and
diffuse iarge B-cell lymphoma (Journai of Biologicai Chemistry, 2013, 288, p35534), acute
myeloid leukemia (Leukemia, 2018, 32, p499), acute lymphoblastic leukemia (AACR;
Cancer Research 2017;77(13 Suppl).Abstract nr 1128), multiple myeloma (Leukemia,
2018, 32, p996), non-small cell lung cancer (The Biochemical Journal, 2012, 446, p235),
small cell lung cancer (AACR; Cancer Research 2017;77(13 Supp!):Abstract nr DDT02-
04), breast cancer (Cell Reperts, 2017, 21, p3498), triple negative breast cancer (AACR;
Cancer Res 2015;75(15 Suppl):Abstract nr 4786), gastric cancer (International Journal of
Oncology, 2016, 49, p1195), colorectal cancer (Oncotarget, 2015, 6, p22799), ovarian
cancer (J Histochem Cytochem 2013, 61, p206), bladder cancer (Clinical Cancer
Research, 2018, CCR-18-1270), hepatocellular cancer (Oncology Reports, 2018, 40,
p536), melanoma (PLoS One, 2013, 8, e74710; J Clin Invest. 2018, 128, p517), sarcoma
{Oncclogy Letters, 2018, 16, p2161), oropharyngeal sguamcus cell carcincma
(Oncotarget, 2017, 8, p14847), chronic myelogenous ieukemia (J Clin Invest, 2016, 126,
p3961), epidermal squamous cell carcinoma (Carcinogenesis, 2017, 38, p8&27),
nasopharyngeal carcinoma (Oncology Reports, 2016, 35, p1703), neuroblastoma
{Molecular Oncology, 2015, 9, p617), endometrial carcinoma (Gynecol Oncol., 2016, 140,
p145), cervical cancer (Pharmazie, 2018, 73, p269).. These findings have led to further
research which show that inhibiting PRMT5 reduces cell proliferation (Molecular and
Ceilular Biology 2008, 28, p6262, The Journai of Bioiogical Chemistry 2013, 288, p35534).

Inhibiters of arginine methyi transferases were first disclosed in 2004 by Cheng et

alin the Journal of Biological Chemistry — Vol. 279 (23), p.23892. Since then, various other
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compounds and substances having greater selectivity towards either type | or type i
arginine methyl transferases have been disclosed. Other publications that disclose small
molecules as inhibitors in relation to PRMT5 are: W02011077133, W0O2011079236,
WG02014100695, WO2014100716, WO2014100719, WO2014100730, WO2014100734,
WO02014128465, W02014145214, WO2015200677, WO2015200680, W02015198229,
WQ02016022605, W02016034671, WO2016034673, W0O2016034675, WO2016038550,
WQ02016135582, W02016145150, WO2016178870, WO2017032840 and ACS Medicinal
Chemistry Letters 2015, 6, p408.

Summary of the Invention

In accordance with ene aspect, the invention provides compound of general formula (1), a
stereoisomer thereof, or a pharmaceutically acceptable salt thereof,

10
Rb R
N R
(R¥)—— A ——L7 = |
R2a l Rza Z%/N
HO  OH

U]

wherein,
L is selected from -CR2R®-, -NR?*- S, and O;
Z=CHor N;

R® and R® are independently selected at each occurrence from hydrogen, substituted or

unsubstituted alkyl, and substituted or unsubstituted cycloalkyl;

ring A is selected from,

N
N7 7 = ¢ N
[\ I \ 2 //\
NS N , \N , and \NA A=
N RS R

R° and R? are selected from substituted or unsubstituted alky! or together with the carbon
atoms to which they are attached form a Cs-Cs cycloalkyl ring;
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R is selected from —-NR“R°®, hydrogen, halogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkoxy, substituted or unsubstituted heteroaryl and substituted

or unsubstituted cycloalkyt;

R' and R? together with the carbon atoms to which they are attached form a bond in order
to form a —C=C-; or R" and R? together with the carbon atoms to which they are attached

form a cyclopropane ring;

R? and R? which may be same or different and are independently selected from hydrogen

and substituted or unsubstituted alkyl;

R? is independently selected at each occurrence from halogen, cyano, nitro, substituted or
unsubstituted alkyl, -OR®, -NRR®, substituted or unsubstituted cycloalkyl, -C(QO)OH,
-C(0)0-akkyl, -C{O)R®, -C(O)NR'R®, —NR'C(O)R® substituted or unsubstituted aryl,

substituted or unsubstituted heteroaryl, and substituted or unsubstituted heterocyclyl;

R* and R® are independentiy seiected from hydrogen, substituted or unsubstituted alkyl,

and substituted or unsubstituted cycloalkyl;

R® is selected from hydrogen, substituted or unsubstituted alkyl, and substituted or

unsubstituted cycloalkyl;

R’ and R® are independently selected from hydrogen, substituted or unsubstituted alkyl,

and substituted or unsubstituted cycloalkyl,

R® is selected from substituted or unsubstituted alkyl and substituted or unsubstituted

cycloalkyl;
R'%is selected from hydrogen, halogen, and substituted or unsubstituted alkyl;
‘n’ is an integer ranging from 0 to 4, both inclusive;

when an alkyl group is substituted, it is substituted with 1 to 4 substituents independently
selected from oxe (=0), halogen, cyano, cycloalkyl, aryl, heteroaryl, heterocyclyl, -OR"3, -
C(=0)OH, -C(=0)O(alkyl), -NR*2R8 -NR®C(=0)R*%, and —-C(=0)NR&R?®",

when the heteroaryl group is substituted, it is substituted with 1 to 4 substituents
independently selected from halogen, nitro, cyano, alkyl, haloalkyl, perhaloaikyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, -OR’, -NR%R® -NR?C(=O)R®, -C(=O)R% -
C(=O)NR®&R®, -SO,-alkyl, -C(=0)OH, and -C(=0)O-alkyl;

when the heterocycle group is substituted, it is substituted either on a ring carbon atom or

on a ring hetero atom, and when it is substituted on a ring carbon atom, it is substituted

with 1 to 4 substituents independently selected from oxo (=0), halogen, cyano, alkyi,
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cycloalkyl, perhaioalkyi, -OR’, -C(=O)NR%R® -C(=0)OH, -C(=0)O-alkyl, -
N(H)C(=0)(alkyl), -N(H)R®, and -N(alkyl)2; and when the heterocycle group is substituted
on a ring nitrogen, it is substituted with substituents independently selected from alkyl,
cycioaikyi, aryl, heteroaryl, -SOx(aikyi), —C(=O)R%, and -C(=0)O(aikyi); when the

5 heterocycle group is substituted on a ring sulfur, it is substituted with 1 or 2 oxo (=0)
group(s),

R is selected from hydrogen, alkyl, perhaioaikyl, and cycloalkyl;
R® and R® are each independently selected from hydrogen, alkyl, and cycloalky!; and
R is selected from alkyl and cyclealkyl.

10 The details of one or more embodiments of the invention set forth in below are only
illustrative in nature and not intended to limit to the scope of the invention. Other features,

objects and advantages of the inventions will be apparent from the description and claims.

According to one embodiment, the invention provides compounds having the structure of

Formula (l1), a stereoisomer thereof, or a pharmaceutically acceptable salt thereof,

Pt
n

wherein,
Ring A, L1, Z, R?, R®, R?, R, R®, R? R'%and ‘n’ are as defined herein above.

20 According to another embodiment, the invention provides compounds having the structure

of Formula (!1l), a stereoisomer thereof, or a pharmaceutically acceptable salt thereof,
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Rb ‘ R‘IO
R | R?
(R%), e = |
RZa RZa Z%/N
HO OH

()
wherein,
Ring A, L1, Z, R?, R®, R?, R, R%, R® R'"and ‘n’ are as defined herein above.

According to one embodiment, the invention provides compounds having the structure of

Formula (1V), a stereoisomer thereof, or a pharmaceutically acceptable salt thereof,

wherein,
X?is Br or Ci;
L:, R?, R® R', R?, R? R, R% and R are as defined herein above.

In accordance with an embodiment of the invention, R® and R are independently selected
from substituted or unsubstituted alkyl or R° and R together with the carbon atom to which

they are attached form a cyciobutyl ring.

In certain embodiment, R° and R? are independently selected from methyi or R® and R?

together with the carbon atom to which they are attached from a cyclobutyl ring.

In any of above embodiments, R* and R® are independently selected from hydrogen,

methyl, and cyclopropyl.

In any of above embodiments, R® is selected from halogen, cyano, -OR®, -NR'R?

substituted or unsubstituted aikyl, and substituted or unsubstituted aryl.
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In certain embodiments, R* is independently selected from —F, Cl, Br, CN, -NHz, -NH(CH3),
-NHCH(CHs)2, -CHa, cyclopropyl, -CH(CHzs),, -CF2CHs, -OCHj,

—HN_. | | O i
D_HN\; , <//¥HN\;’ <|( \fs F 5555 N 5355 \/\.5

, , and

In any of above embodiments, R? and R?® are independently selected from hydregen and

methyl.

In any of above embodiments, R is selected from hydrcgen, halogen, —NR*R®, and
substituted or unsubstituted alkyl , substituted or unsubstituted cycloalkyl and substituted

or unsubstituted heteroaryl.

In certain embodiments, R is selected from hydrogen, —NH,, methyl, Chioro, cyclopropyi,

and
ana

LR

In any of above embodiments, R* and R® are independently selected from hydrogen.

In any of above embodiments, R® is selected from substituted and unsubstituted alkyl.

In certain embodiments, R°® is selected from methyl.

In any of above embodiments, R” and R® are independently selected from hydrogen,
methyl, -CH(CHs)z, ~-CH2-cyclopropyl, cyclopropyl, and cyclobutyl.

In any of above embodiments, R0 is selected from hydrogen, -F, and methyl.

In any of above embodiments, n is selected from 1 to 3.

According to another embodiment, there are provided compounds having the structure of
Formula (1) wherein L. is selected from ~CH,-, ~CH(CHs)-, -NH-, -N(CH3)- S, and O;

According to another embodiment, there are provided compounds having the

AN

structure of Formula {l) whereinring Ais N

According to anocther embodiment, there are provided compounds having the

o
structure of Formula (I) whereinring Ais N .
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According to another embodiment, there are provided compounds having the

N
2 S N X ¢
or {1/'/\//}§ :
1
structure of Formula (1) wherein ring A is R® Rd
According to another embodiment, there are provided compounds having the

structure of Formula (1), wherein ring A is seiected from-

N— =~

Z SNAI/EE <’\'/>L§ (/\N\S
W and =

X o AT

N N

3 ]

L1 is selected from —CH2-, -CH(CH3)-, -NH-, -N(CH3)-, S, and O; R® is selected from F,
Cl, Br, CN, -NH>, -NH(CHz), -NHCH(CHz3)», -CHa, cyclopropyi, -CH(CHag})2, -CF2CHa, -OCHs,
Cfs,

Y N
/—HN { | O,)\
D—HN\SS <>—HN\:— < Y ¢ N\///’\Sé N ¥ )
s g | s, ¢, and ; Ris
/
N
\
s
selected from hydrogen, —-NH:, Cl, -CH{(CHa),, methy!, ethyl, cyclopropy! and ? . R2

and R® are independently selected from hydrogen, methyl, and cyclopropyl; R? and R? are
independently selected from hydrogen and methyl; R0 is selected from hydrogen, -F, and

methyl.

The examples? tc 84 given herein are representative compounds, which are only

illustrative in nature and are not intended to limit to the scope of the invention.

it should be understood that formula (I) structuraliy encompasses ail tautomers,
stereoisomers and isotopes wherever applicable and pharmaceutically acceptable salts

that may be contemplated from the chemical structures generatly described herein.

According to one embodiment, there are provided compounds of formula (1) to (IV)
wherein the compound is in the form of the free base or is a pharmaceutically acceptable
salt thereof.

In another aspect of the invention, there are provided compounds of formula (i) to
(IV) or a pharmaceutically acceptable salt thereof for treating the diseases, disorders,

syndromes or conditions associated with PRMT5 enzyme.
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In one embodiment of the present invention, there are provided compounds of
formula (I) to (IV), or a pharmaceutically acceptable salt thereof for treating diseases,
disorders, syndromes or conditions by inhibition of PRMT5 enzyme.

Iin another aspect of the invention, there are provided compounds of formula (1) to

(V) or a pharmaceutically acceptable salt thereof for use as a medicament.

In another aspect of the invention, there are provided compounds of formula (1) to
(IV) or a pharmaceutically acceptable salt thereof for use in treating the diseases, disorders,

syndromes or conditions associated with PRMT5.

In one embodiment of the present invention, there are provided compounds of
formula (1) to (V) or a pharmaceutically acceptable salt thereof for use in treating diseases,
disorders, syndromes or conditions by the inhibition of PRMT5.

In another aspect of the invention, there is provided a method of inhibiting PRMT5
by using a compound selected from formula (1) to (IV) or a pharmaceutically acceptable

ait thereof.

w

In ancther aspect of the invention, there is provided a method of treating diseases,
isorders or conditions associated with PRMT5 by using a compound selected from formula
(1) to (V).

in another aspect of the present invention, a method of treating diseases, disorders
or conditions is selected from glioblastoma multiforme, prostate cancer, and pancreatic
cancer, mantle ceil lymphoma, non-Hodgkin’s lymphomas and diffuse large B-ceii
lymphoma, acute myeloid leukemia, acute lymphoblastic leukemia, muitiple myeloma, non-
small cell lung cancer, small cell lung cancer, breast cancer, triple negative breast cancer,
gastric cancer, colorectal cancer, ovarian cancer, bladder cancer, hepatocellular cancer,
leukemia, epidermal squamous cell carcinoma, nasopharyngeal carcinoma,
neuroblastoma, endometrial carcinoma,and cervical cancerby using a compound seiected

from formula (1) to (IV) is provided.

In another aspect of the invention, there is provided a use of a compound selected
from formula (I) to (IV) or a pharmaceutically acceptable salt thereof, for the manufacture

of a medicament for treating, the diseases, disorders or conditions associated with PRMT5.

In another aspect, the invention provides a pharmaceutical composition comprising
at least one compound of formula (1) to (V) or a pharmaceutically acceptable salt thereof

and at least one pharmaceutically acceptable excipient.
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In another aspect, the invention provides a pharmaceutical composition comprising
a therapeutically effective amount of compound of formula (I) to (1V) er a pharmaceutically
accepiable salt thereof, for use in treating, the diseases, disorders or conditions associated
with PRMT5 by administering to the subject in need thereof.

In another aspect of the present invention, wherein the use of compounds of formula
() to (IV) or a pharmaceutically acceptable salt thereof for the diseases, disorders,
syndromes or conditions associated by inhibition of PRMTS5 are selected from the group
consisting of glioblastoma muitiforme, prostate cancer, and pancreatic cancer, mantie cell
lymphoma, non-Hodgkin’s lymphomas and diffuse large B-cell lymphoma, acute myeioid
leukemia, acute lymphoblastic leukemia, multiple myeloma, nen-small cell lung cancer,
smail ceil lung cancer, breast cancer, triple negative breast cancer, gastric cancer,
colorectal cancer, ovarian cancer, bladder cancer, hepatoceilular cancer, melanoma,
sarcoma, oropharyngeal squamous ceil carcinoma, chronic myelogenous feukemia,
epidermal squamous cell carcinoma, nasopharyngeal carcinoma, neuroblastoma,

endometrial carcinoma,and cervical cancer.

In another aspect, the invention provides a pharmaceutical composition comprising
a therapeutically effective amount of compound of formula (1) to (IV) or a pharmaceutically
acceptable salt thereof, for treating the diseases, disorders or conditions associated with
PRMTS by administering to the subject in need thereof.
in another embodiment of the invention the compounds, their sterecisomers or
pharmaceutically acceptable salts thereof are:
(18,2R,5R)-3-(2-(2-Amino-3-bromoquinolin-7-ylethyl)-5-(4-amino-7H pyrrolo[2,3-
dlpyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-1);
(18,2R,5R)-3-(2-(2-amino-3-chloroquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolof2,3-
dlpyrimidin-7-yl)cyclopent-3-ene-1,2-dio! (Compound-2);
(1S,2R,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-5-fiuoro-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-3);
(1S,2R,5R)-5-(4-amino-7H-pyrrolo[2, 3-d]pyrimidin-7-yl)-3-(((2-aminoquinolin-7-
yhthio)methyl)cyclopent-3-ene-1,2-diol (Compound-4);
(18,2R,5R)-3-(((2-amino-3-chloroquinolin-7-yl)thio)methyl)-5-(4-amino-7H-pyrrolo[2, 3-
d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-5);
(1S,2R,5R)-5-(4-amino-7H-pyrrolo[2, 3-d]pyrimidin-7-yl)-3-(((2-aminoquinolin-7-
yl)(methylyamino)methyl)cyclopent-3-ene-1,2-diol (Compound-6);
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(18,2R,5R)-3-(1-(2-Amino-3-bromoquinolin-7-yl)propan-2-yl}-5-(4-amino-7H-
pyrroiof2,3-d}pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-7a and 7b);
{18,2R,5R)-5-(4-Amino-7H-pyrrolo[2, 3-d]pyrimidin-7-yi)-3-(1-((2-(methylamino)
quinolin-7-yl)oxy)ethyl)cyclopent-3-ene-1,2-diol (Compound-8a and 8b);
{18,2R,5R)-3-(((2-amino-3-chloro-5-fluoroquinolin-7-yi)cxy)methyi)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)-2-methylcyclopent-3-ene-1,2-diol (Compound-9);
{1S,2R,5R)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-y!)-3-(2-(2-
(methylamino)quinolin-7-yl)ethyl)cyclopent-3-ene-1,2-diol (Compound-10);
(18,2R,5R)-8-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yi)-3-(2-(3-methylimidazo[1,2-
a]pyridin-7-yl)ethyl)cyclopent-3-ene-1,2-diol (Compound-11);
(18,2R,5R)-3-({(2-amino-3-chloro-5-fluoroquinolin-7-yl)oxy)methyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)-4-methylcyclopent-3-ene-1,2-diol (Compound-12);
(18,2R,5R)-3-(2-(2-amino-3-chloro-5-fluoroquinolin-7-yi)ethyi)-5-(4-methyl-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-dicl (Compound-13);
(18,2R,5R)-3-(2-(2-amino-3-chloro-5-fluoroquinolin-7-yhethyi)-5-(4-methyl- 1H-
pyrrolo[3,2-c]pyridin-1-yl)cyclopent-3-ene-1,2-diol hydrochloride (Compound-14);
(18,2R,5R)-3-(2-(2-Amino-3-chloro-5-fluoroquinolin-7-yl)ethyl)-5-(1H-pyrrolo[3,2-
clpyridin-1-yl)cyclopent-3-ene-1,2-diol (Compound-15);
(18,2R,5R)-3-(2-(2-amino-3-chloro-5-flucroguinoclin-7-yljethyl)-5-(7H-pyrrolo[2,3-
d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-16);
(18,2R,5R}-5-(4-amino-7H-pyrrolo[2, 3-dlpyrimidin-7-yl)-3-({{Z-aminoquinolin-7-
vhamino)methyl)cyclopent-3-ene-1,2-diol (Compound-17);
(18,2R,5R)-3-({(2-amino-3-chloro-5-flucroguinolin-7-yljoxy)methyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol {Compound-18);
(1S8,2R,5R)-5-(4-amino-7H-pyrrolo[2, 3-d]pyrimidin-7-y1)-3-(((2-(methylamino)quinolin-
7-yoxy)methyl)cyclopent-3-ene-1,2-diol (Compound-19);
(18,2R,5R)-3-(1-((2-amino-3-chioro-5-fluoroquinoiin-7-yi)oxy)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-20a and 20b);

(18,2R,5R)-3-(2-(2-amino-3-chloroquinolin-7-yl)ethyl)-5-(4-methyl-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-21);
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(1S,2R,5R)-5-(4-Aminc-7H-pyrroio[2, 3-d]pyrimidin-7-yi)-3-(2-(2-(cyclobutylamino)
quinolin-7-yl)ethyl)cyclopent-3-ene-1,2-diol (Compound-22);
(18,2R,5R)-3-(2-(2-Amino-3-fluoroquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-23);
(18,2R,5R)-3-(2-(2-amino-3-chloro-5-fluoroquinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yi)cyclopent-3-ene-1,2-diol (Compound-24);
(1S,2R,5R)-3-(2-(2-amino-3-chloro-6-fluoroguinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-25);
(18,2R,5R)-3-(2-(2-amino-3-chloro-8-fiuoroguinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-26);
(1S,2R,5R)-3-(2-(2-amino-3,3-dimethyl-3H-indol-6-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-27);
(1S,2R,5R)-5-(4-amino-7H-pyrrelo[2,3-d]pyrimidin-7-yl)-3-(2-(2'-
aminospiro[cyclobutane-1,3'-indoi}-6'-yl)ethyl)cyclopent-3-ene-1,2-diol  (Compound-
28),
(1S,2R,5R)-3-(2-(2-amino-3,5-dichloroquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2, 3-
d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-29);
(18,2R,5R)-3-(2-(2-aminec-3-chloroguinolin-7-yl)ethyl)-5-(2-amino-7H-pyrrolo[ 2, 3-
d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-30);
(1S,2R,5R)-3-(2-(2-amino-3-chloro-5-fluoroquinolin-7-yl)ethyl)-5-(4-isopropyl-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-31);
(1S,2R,5R)-3-(2-(2-amino-3-chlore-5-fluoroquinolin-7-yl)ethyl)-5-(4-(1-methyl-1H-
pyrazol-4-yl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl}cyclopent-3-ene-1,2-diol (Compound-32);
(1S,2R,5R)-3-(1-(2-amino-3-chloro-5-fluoroquinolin-7-yl)propan-2-yl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol(Compound-33a and 33b);
(18,2R,5R)-3-(1-(2-amino-3-chloroquinolin-7-yl)propan-2-yl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-34a and 34b),
(1S,2R,5R)-3-(1-(2-Amino-3-chioro-5-flucroquinelin-7-yl)propan-2-yl)-5-(4-methyl-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyciopent-3-ene-1,2-diol (Compound-35a and 35b);
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{18,2R,5R)-3-(1-(2-amino-3-chloro-5-fluoroquinolin-7-yl)propan-2-yl)-2-methyl-5-(4-

methyl-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-36a and
36b);

(18,2R,5R)-3-(2-(2-amino-3-chloro-5-fluoroquinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)-2-methylcyclopent-3-ene-1,2-diol (Compound-37);
(18,2R,5R)-3-(1-(2-amino-3-chloro-5-flueroquinolin-7-yl)propan-2-y!)-5-(4-amino-7 H-
pyrrolo[2,3-d]pyrimidin-7-yl)-2-methylcyclopent-3-ene-1,2-diol (Compound-38);
(18,2R,5R)-3-(2-(2-amino-3-chloro-5-fluoroquinolin-7-yl)ethyl)-2-methyl-5-(4-methyl-
7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-39);
(18,2R,5R)-3-(2-(2-amino-3-chloro-5-fluoroguinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)-2-ethylcyclopent-3-ene-1,2-diol (Compound-40);
(1S,2R,5R)-3-(2-(2-amino-3-chloro-5-fluoroquinolin-7-yl)ethyl)-5-(4-ethyl-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-41);
(18,2R,5R)-3-(2-(2-amino-3-chloro-5-fluoroquinolin-7-yl)ethy!)-5-(4-cyclopropyl-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-42);
(18,2R,5R)-3-(2-(2-Amino-3-bromo-5-fluoroquinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-43);
(1S,2R,5R)-3-(2-(2-Amino-3-bromo-5-fluoroquinolin-7-yl)ethyl)-5-(4-methyl-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-44);
(1S,2R,5R)-3-(1-(2-Amino-3-bromo-5-fluore quinolin-7-yl)propan-2-yl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-45a and 45b);

(18,2R,5R)-3-(2-(2-Amino-6-fluoroquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol {Compound-46);
(18.2R,5R)-3-(2-(2-amino-5-fluoroquinolin-7-yl)ethy!)-5-(4-amino-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-47);
(1R.2R,3S,4R,58)-1-(2-(2-Amino-3-chloro-5-fluoroquinolin-7-yl)ethyl)-4-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)bicyclo[3.1.0]hexane-2,3-diol (Compound-48);
(1R,2R,3S,4R,5S)-4-(4-Amino-7H-pyrrolo[2,3-d]pyrimidin-7-y})-1-(2-(2-
(methylamino)quinolin-7-yl)ethyl)bicyclo [3.1.0] hexane-2,3-diol (Compound-49);
(1R,2R,3S,4R,5S)-4-(4-Amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-1-(2-(2-
(isopropylamino)quinclin-7-yl)ethyl)bicyclc [3.1.0]Jhexane-2,3-diol (Compound-50);
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(1R,2R,3S,4R,5S)-4-(4-Amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-1-(2-(2-
(cyclobutylamino)quinolin-7-yl)ethyl)bicyclo [3.1.0Jhexane-2,3-diol (Compound-51);
(1R,2R,35,4R,5S5)-4-(4-Amino-7H-pyrrolo[2,3-d]pyrimidin-7-y!)-1-(2-(2-
((cyclopropyimethyl)amino) quinolin-7-yl) ethyl)bicyclo[3.1.0]hexane-2,3-diol
{Compound-52);
(1R,2R,3S,4R,58)-4-(4-Amino-7H-pyrrolof2, 3-d]pyrimidin-7-yl)- 1-(2-(2-amino-8-
fluoroquinolin-7-yl)ethyl)bicyclo [3.1.0]hexane-2,3-dicl (Compound-53);
(1R,2R,3S,4R,5S)-1-(2-(2-Amino-3-methylquinolin-7-yl)ethyl)-4-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl) bicyclo[3.1.0]Jhexane-2,3-dicl (Compound-54);
(1R,2R,3S,4R,5S5)-1-(2-(2-Amino-3-isopropyl quinclin-7-yhethyl)-4-(4-amino-7H-
pyrrolo[2,3-djpyrimidin-7-yl)bicyclof3. 1.0lhexane-2,3-diol (Compound-55);
(1R,2R,3S,4R,58)-1-(2-(2-Amino-3-(1,1-difluoroethyl) quinolin-7-yl)ethyl)-4-(4-amino-
7H-pyrrolo [2,3-d] pyrimidin-7-yl)bicycio[3.1.0]hexane-2,3-diol (Compound-56);
(1R,2R,3S,4R,5S8)-1-(2-(2-Amino-3-cyclopropylquinolin-7-yl)ethyl)-4- (4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl) bicyclo[3.1.0]hexane-2,3-dicl(Compound-57);
(1R,2R,3S,4R,5S)-1-(2-(2-Amino-3-methoxyquinolin-7-yl)ethy!)-4-(4-amino-7H-
pyrrolo{2,3-djpyrimidin-7-yl)bicyclo[3. 1.0Jhexane-2, 3-dicl(Compound-58);
2-amino-7-(2-((1R,2R,3S,4R,5S)-4-(4-Amino-7H-pyrrolo[2, 3-d]pyrimidin-7-yl)-2,3-
dihydroxybicyclo [3.1.0]Jhexan-1-yl)ethyl)quinoline-3-carbonitrile(Compound-59);
(1R,2R,3S,4R,58)-1-(2-(2-Amino-3-fluoroquinolin-7-yl)ethyl)-4-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)bicyclo[3.1.0lhexane-2,3-diol(Compound-60);
(1R,2R,3S,4R,5S8)-1-(2-(2-Amine-3-chloroquinolin-7-yl)ethyl)-4-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)bicyclo[3.1.0]Jhexane-2,3-diol(Compound-61);
(1R,2R,3S8,4R,5S)-1-(2-(2-Amino-3-chloro-6-fluoroquinolin-7-yl)ethy!)-4-(4-amino-7H-
pyrrolof2,3-d]pyrimidin-7-yl) bicyclo[3.1.0]Jhexane-2,3-diol{Compound-62);
(1R,2R,3S,4R,58)-1-(2-(2-Amino-3-chloro-8-fluoroquinolin-7-yl)ethyl)-4-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)bicyclo[3. 1.0lhexane-2,3-diol(Compound-63);
(1R,2R,3S,4R,5S5)-1-(2-(2-amino-3-bromo-6-fluoroquinolin-7-yl)ethyl)-4-(4-aminc-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)bicyclo[3.1.0}hexane-2,3-diol({Compound-64);
(1R,2R,3S,4R,5S8)-4-(4-Amino-7H-pyrrolo[2,3-d]pyrimidin-7-y!)-1-(2-(3-
methylimidazo[1,2-a]pyridin-7-yl)ethyl) bicyclo[3.1.0]hexane-2,3-diol (Compound-65);
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(1R,2R,3S,4R,5S8)-1-(2-(2-Amino-3,3-dimethyl-3H-indol-6-yl)ethyl)-4-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl) bicyclo[3.1.0]lhexane-2,3-diol(Compound-66);
(1R,2R,3S5,4R,58)-1-(2-(2-Amino-3-chloro-5-fluoroquinolin-7-yl)ethyl)-4-(4-amino-6-
methyl-7H-pyrrolo[2,3-d] pyrimidin-7-yl)bicyclo[3.1.0]hexane-2,3-diol (Compound-67);
(1R,2R,3S,4R,5S)-1-{2-(2-Amino-3-chloro-6-fluoroquinolin-7-yl)ethyl)-4-(4-amino-6-
methyl-7H-pyrrolo[2,3-d] pyrimidin-7-yl)bicyclo[3.1.0]Jhexane-2,3-diol (Compound-68);
(1R,2R,3S,4R,58)-1-(2-(2-amino-3-chloro-5-fluoroquinolin-7-yl)ethyi)-4-(4-methyl-7H-
pyrrolo[2,3-d]pyrimidin-7-yl) bicyclo[3.1.0]Jhexane-2,3-diol (Compound-69);
(1R,2R,3S5,4R,58)-1-(2-(2-Amino-3-chloro-5-flucroquinolin-7-yl)ethyl)-4-(7H-
pyrrolo[2,3-d]pyrimidin-7-yl)bicyclo [3.1.0}hexane-2,3-diol (Compound-70);
(1R,2R,38,4R,58)-4-(4-Amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-1-{2-(2'-
aminospiro[cyclobutane-1,3-indol]-6'-yl)ethyl)bicyclo[3.1.0}hexane-2,3-diol
(Compound-71);
(1R,2R,3S,4R,5S)-1-(2-(2-Amino-3-bromo-5-fluoroquinolin-7-yl)ethyl)-4-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)bicyclo[3.1.0Jhexane-2,3-diol {Compound-72);
(1R,2R,3S,4R,55)-1-(2-(2-Amino-3-bromoquinolin-7-yl)ethyl)-4-(4-amino-7H-pyrrolo
[2,3-d]pyrimidin-7-yi)bicyclo[3.1.0]Jhexane-2,3-diol (Compound-73);
(1R,2R,3S,4R,5S)-4-(4-Amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-1-(2-{2-aminogquinolin-
7-yl)ethyl)bicyclo[3.1.0lhexane-2,3-diol (Compound-74);
(1R,2R,3S,4R,5S)-4-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-1-(2-(2-
aminoquinazolin-7-yl)ethyl)bicyclo[3.1.0] hexane-2,3-diol (Compound-75);
(1S5,2R,3S5,4R,5S)-1-((S)- 1-(2-Amino-3-bromogquinolin-7-yl)propan-2-yl)-4-(4-amino-
7H-pyrrolo[2,3-d]pyrimidin-7-yl)bicyclo[3.1.0]hexane-2,3-dic!  (Compound-76a and
76D0);

(1S,2R,3S,4R,5S)-1-((S)-2-(2-Amino-3-chloro-5-fluoroquinolin-7-yl)-1-
cyclopropylethyl)-4-(4-amino-7H-pyrrolo[2,3-dlpyrimidin-7-yi)bicyclo[3.1.0}hexane-2,3-
diol (Compound-77a and 77b);
(18,2R,3S,4R,5S)-1-(1-(2-Amino-3-chloro-5-fluoroquinolin-7-yl) propan-2-yl)-4-(4-
amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)bicyclo[3.1.0]hexane-2,3-dicl  (Compound-78a
and 78b);
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(1R,2R,3S,4R,5S)-4-(4-Amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)- 1-(2-(2-aminoquinolin-
7-yl)propyl) bicyclo[3.1.0lhexane-2,3-diol {Compound-72a and 79b);

(1R,2R,38,4R,5S)-1-(((2-Amino-3-bromoquinolin-7-yl)oxy)methyl)-4-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)bicyclo[3.1.0lhexane-2,3-diol (Compound-80);
(1S,2R,3S,4R,5S)-4-(4-Amino-7H-pyrrole[2, 3-d]pyrimidin-7-yl)-1-(((2-aminoquinolin-7-
ylhthio)methyl) bicyclo [3.1.0] hexane-2,3-diol (Compound-81);
(1R,2R,3S,4R,58)-1-(2-(2-Amino-3-(4-fluorophenyl)quinolin-7-yl)ethyl)-4-(4-amino-
7H-pyrrolo[2,3-d]pyrimidin-7-yl)bicyclo[3.1.0]Jhexane-2,3-diol. (Compound-82 );
(1R,2R,3S,4R,58)-1-(2-(2-Amino-3-(pyridin-3-y)quinolin-7-yl)ethyl)-4-(4-amino-7H-
pyrrolof2,3-d]pyrimidin-7-yi)bicyclo[3.1.0]lhexane-2,3-diol (Compound-83); and

(1R,2R,3S,4R,5S8)-1-(2-(2-Amino-3-(3-methyl  isoxazol-4-yl)quinolin-7-yl)ethyl)-4-(4-
amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)bicyclo[3.1.0lhexane-2,3-diol (Compound-84).

In another embodiment of the invention the compounds, their stereocisomer thereof, or a

pharmaceutically acceptable salt thereof, are selected from:

(18,2R,5R)-3-(2-(2-Amino-3-bromogquinolin-7-yl)ethyl)-5-(4-amino-7H pyrrolo[2,3-
d]pyrimidin-7-yl)cyclopent-3-ene-1,2-dioi (Compound-1);
(18,2R,5R)-3-(2-(2-amino-3-chloroquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)cyclopent-3-ene-1,2-dioi (Compound-2);
(1S,2R,5R)-3-(1-(2-Amino-3-bromoquinolin-7-yl)propan-2-yl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yi)cyclopent-3-ene-1,2-dicl (Compound-7a and 7b);
(18,2R,5R)-3-(((2-amino-3-chloro-5-fluoroquinolin-7-yl)oxy)methyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)-2-methylcyclopent-3-ene-1,2-diol (Compound-9);
(1S,2R,5R)-3-(2-(2-amino-3-chloro-5-flucroquinolin-7-yl)ethyi)-5-(4-methyl-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-13);
(18,2R,5R)-3-(2-(2-amino-3-chloro-5-fluoroquinolin-7-yl)ethyl)-5-(4-methyl-1H-
pyrrolo[3,2-c]pyridin-1-yl)cyclepent-3-ene-1,2-diol hydrochloride (Compound-14);
(1S,2R,5R)-3-(((2-amino-3-chloro-5-fluoroquinolin-7-yl)oxy)methyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-18);

(18,2R,5R)-3-(1-((2-amino-3-chloro-5-fluoroquinolin-7-yl)oxy)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-dioi (Compound-20a and 20b);
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{1S.2R,5R)-3-(2-(2-amino-3-chloroquinolin-7-yhethyl)-5-(4-methyl-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-21);
(1S,2R,5R)-3-(2-(2-Amino-3-fluoroquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-23);
(1S,2R,5R)-3-(2-(2-amino-3-chioro-5-fluoroquinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-24);
(1S.2R,5R)-3-(2-(2-amino-3-chloro-6-fluoroquinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-25);
(18,2R,5R)-3-(2-(2-amino-3-chloro-8-fluoroquinolin-7-yi)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-26);
(1S,2R,5R)-3-(2-(2-amino-3,5-dichloroquinolin-7-yl)ethyl)-5-(4-aminc-7H-pyrrolof2, 3-
d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-29);
(1S,2R,5R)-3-(2-(2-amino-3-chloro-5-fluoroquinolin-7-yi)ethy!)-5-(4-isopropyl-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-31);
(1S,2R,5R)-3-(2-(2-amino-3-chloro-5-flucroquinolin-7-yl)ethyi)-5-(4-(1-methyl-1H-
pyrazol-4-yl)-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-32);
(1S,2R,5R)-3-(1-(2-amino-3-chloro-5-fluoroquinolin-7-yl)propan-2-yl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol(Compound-33a and 33b);
(18,2R,5R)-3-(1-(2-amino-3-chloroquinolin-7-yl)propan-2-yi)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-34a and 34b);
(18,2R,5R)}-3-(2-(2-amino-3-chloro-5-fluoroquinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)-2-methylcyclopent-3-ene-1,2-diol (Compound-37);
(18,2R,5R)-3-(1-(2-amino-3-chloro-5-fluoroquinolin-7-yl)propan-2-yl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)-2-methylcyclopent-3-ene-1,2-diol (Compound-38);
(1S8,2R,5R)-3-(2-(2-amino-3-chloro-5-fluoroquinoiin-7-yl)ethyi)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)-2-ethylcyclopent-3-ene-1,2-diol (Compound-40);
(1S,2R,5R)-3-(2-(2-amino-3-chloro-5-fluoroquinolin-7-yl)ethyl)-5-(4-ethyl-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-41);

{1S,2R,5R)-3-(2-(2-amino-3-chloro-5-fluoroquinolin-7-yl)ethy)-5-(4-cyclopropyl-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compeound-42);
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{18,2R,5R)-3-(2-(2-Amino-3-bromo-5-fluoroquinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-43);
(15,2R,5R)-3-(2-(2-Amino-3-bromo-5-fluoroquinolin-7-yl)ethyl)-5-(4-methyl-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-44);
(18.2R,5R)-3-(1-(2-Amino-3-bromo-5-fluoro quinolin-7-yl)propan-2-yi)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-45a and 45b);
(1S,2R,5R)-3-(2-(2-Amino-&-fluoroquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-
dlpyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-46);
(18,2R,5R)-3-(2-(2-amino-5-fluoroquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolof2,3-
dlpyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-47);
(1R,2R,3S5,4R,5S)-1-(2-(2-Amino-3-chloro-5-fluoroquinolin-7-yl)ethyl)-4-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)bicyclo[3. 1.0Jhexane-2,3-diol (Compound-48);
(1R,2R,38,4R,5S5)-1-(2-(2-Amino-3-methylquinolin-7-yl)ethyl)-4-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl) bicyclo[3.1.0}hexane-2,3-diol (Compound-54);
(1R,2R,38,4R,5S5)-1-(2-(2-Amino-3-chloroquinolin-7-yl)ethyl)-4-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)bicyclo[3.1.0Jhexane-2,3-diol(Compound-61);
(1R,2R.3S8,4R,5S)-1-(2-(2-Amino-3-chloro-6-fluoroquinolin-7-yl)ethyl)-4-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl) bicyclo[3.1.0lhexane-2,3-diol(Compound-62);
(1R.2R,38,4R,5S)-1-(2-(2-amino-3-bromo-6-fluoroquinolin-7-yl)ethyl)-4-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)bicyclo[3.1.0}hexane-2,3-diol(Compound-64);
(1R,2R,35,4R,55)-1-(2-(2-Amino-3-bromo-5-fluoroquinolin-7-yl)ethyl)-4-(4-amino-7H-
pyrrolof2,3-d]pyrimidin-7-yl)bicyclo[3.1.0lhexane-2,3-diol (Compound-72); and

(1R.2R,3S,4R,58)-1-(2-(2-Amino-3-bromoquinolin-7-yl)ethyl)-4-(4-amino-7H-pyrrolo
{2,3-d]pyrimidin-7-yl)bicyclo[3.1.0]lhexane-2,3-diol (Compound-73).

In another embodiment of the invention the compounds, their sterecisomer thereof, or a

pharmaceutically acceptable salt thereof, are selected from:

(18,2R,5R)-3-(2-(2-amino-3-chloro-5-fluoroquinolin-7-yl)ethyl)-5-(4-methyl-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-13);
(15,2R,5R)-3-(2-(2-amino-3-chloro-5-flucroquinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-24);
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(18,2R,5R)-3-(1-(2-amino-3-chloro-5-fluoroquinolin-7-y!)propan-2-yi}-5-(4-amino-7H-
pyrrolo[2,3-d}pyrimidin-7-yl)cyclopent-3-ene-1,2-diol(Compound-33a and 33b);
(1S,2R,5R)-3-(2-(2-amino-3-chloro-5-fluoroquinolin-7-yl)ethyi}-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)-2-methylcyclopent-3-ene-1,2-diol (Compound-37);
(1R,2R,3S,4R,58S)-1-(2-{2-Amino-3-chloro-5-fluoroquinolin-7-yhethyl)-4-(4-amino-7H-
pyrrolof2,3-d]pyrimidin-7-yl)bicyclo[3.1.0lhexane-2,3-diol (Compound-48);
(1R,2R,3S8,4R,58)-1-(2-(2-Amino-3-chloro-6-flucroquinolin-7-yiethyi)-4-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yi) bicycle[3.1.0]Jhexane-2,3-dio{Compound-62);
(1R,2R,3S5,4R,58)-1-{2-{2-Amino-3-bromoquinolin-7-yl)ethyl)-4-{4-aminc-7H-pyrrolo
[2,3-d]pyrimidin-7-yhbicycio[3.1.0lhexane-2,3-dicl {Compound-73);
(1S,2R,5R)-3-(2-(2-Amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H pyrrolo[2,3-
dlpyrimidin-7-y)cyclopent-3-ene-1,2-diol (Compound-1);
(1S,2R,5R)-3-(2-(2-amino-3-chloro-6-fluoroquinolin-7-ylyethyl-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yljcyclopent-3-ene-1,2-diol (Compound-25);
(1S,2R,5R)-3-{({2-amino-3-chloro-5-flucroquinolin-7-yhoxy)methyl)-5-(4-amino-7H-
pyrrolof2,3-d}pyrimidin-7-yi)cyclopent-3-ene-1,2-diol (Compound-18);
(1S,2R,5R)-3-{1-{2-amino-3-chloroquinolin-7-yl)propan-2-yl)-5-{(4-amino-7H-
pyrrolo[2,3-dlpyrimidin-7-ylycyclopent-3-ene-1,2-diol (Compound-34a and 34b);
(18,2R,5R)-3-{ 1-{2-amino-3-chloro-5-fluoroguinolin-7-ylipropan-2-yi}-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl}-2-methylcyclopent-3-ene-1,2-diol (Compound-38);
(1R,2R,3S,4R,58)-1-(2-{2-Amino-3-chloroquinolin-7-ylyethyl)-4-(4-amino-7H-
pyrrolo[2,3-dlpyrimidin-7-yi)bicyclo[3.1.0Jhexane-2,3-dicl{Compound-61);
(1S,2R,5R)-3-(2-{2-Amino-3-bromo-5-fluorcquinelin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-dicl (Compound-43);
(1S,2R,5R)-3-(1-(2-Amino-3-bromo-5-fluoro quinolin-7-ylypropan-2-yl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopent-3-ene-1,2-diol (Compound-45a);
(1S,2R,5R)-3-(2-(2-Amino-3-bromo-5-fluoroquinolin-7-yl)ethyl}-5-(4-methyl-7H-
pyrrolo[2,3-d]pyrimidin-7-ylcyclopent-3-ene-1,2-diol (Compound-44);

(1R,2R,3S,4R,5S)-1-(2-(2-Amino-3-bromo-5-fluoroquinolin-7-yljethyl)-4- (4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)bicyclo[3.1.0Jhexane-2,3-diol (Compound-72); and
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(1R,2R,3S,4R,5S)-1-(2-{2-amino-3-bromo-6-fluoroquinolin-7-yl)ethyl)-4-(4-amino-7H-
pyrrolo[2,3-d}pyrimidin-7-yl)bicyclo[3.1.0}hexane-2,3-diol (Compound-64).

Detailed description of the invention

Definitions and Abbreviaticns

Unless otherwise stated, the following terms used in the specification and claims

have the meanings given below.

For purposes of interpreting the specification, the following definitions will apply and

whenever appropriate, terms used in the singular will also include the plural and vice versa.
The terms "halogen" or "halo" means fluorine, chlorine, bromine, or iodine.

The term "alkyl" refers to an alkane derived hydrocarbon radical that includes solely
carbon and hydrogen atoms in the backbone, contains no unsaturation, has from one to
six carbon atoms, and is attached to the remainder of the molecule by a single bond, for
example (Ci-Cs)alkyl or (C4-Casjaikyl, representative groups include e.g., methyi, ethyl, n-
propyl, 1-methylethyl (isopropyl), n-butyl, n-pentyl and the like. Unless set forth or recited
to the contrary, all alky! groups described cor claimed herein may be straight chain or
branched.

The term "alkenyl" refers to a hydrocarbon radical containing from 2 to 10 carbon
atoms and including at least one carbon-carbon double bond. Non-limiting Examples of
alkenyl groups inciude, for example (C.-Ce)alkenyl, (Ca-Ca)alkenyl, ethenyl, 1-propenyt, 2-
propeny! (allyl), iso-propenyl, 2-methyl-I- propenyl, 1-butenyl, 2-butenyl and the like.
Unless set forth or recited to the contrary, all alkenyl groups described or claimed herein

may be straight chain or branched.

The term "alkynyl" refers to a hydrocarbon radical containing 2 to 10 carbon atoms
and including at least one carbon- carbon triple bond. Non- limiting Examples of alkynyl
groups include, for example (C-Cs)alkynyl, (Co-Ca)alkyny!, ethynyl, propynyl, butynyl and
the like. Unless set forth or recited to the contrary, ali alkynyl groups described or claimed
herein may be straight chain or branched.

The term "haloalkyl" refers to an alky! group as defined above that is substituted by
one or more halogen atoms as defined above. For example (Cs-Cs)haloalky!l or (Cs-
Cas)haloalkyl. Suitably, the haloalkyl may be monohaloalkyl, dihaloalkyl or polyhaloalkyl

including perhaloalkyl. A monohaloalkyl can have one iodine, bromine, chlorine or fluorine
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atom. Dihaloalkyl and polyhaloalkyl groups can be substituted with two or more of the
same halogen atoms or a combination of different halogen atoms. Suitably, a polyhaloalky!l
is substituted with up to 12 halogen atoms. Non-limiting Examples of a haloalkyl! include
fiuoromethyi, difluoromethyl, trifluoromethyl, chioromethyi, dichloromethyl, trichloromethyl,
pentafluoroethyl, heptafluoropropyl, difluorochioromethyl, dichlorofluoromethyl,
difluoroethyl, difluorcpropyl, dichlercethyt, dichioropropy! and the like. A perhaloalky! refers
to an alkyl having all hydrogen atoms replaced with halogen atoms. Unless set forth or
recited to the contrary, all haloalkvi groups described or claimed herein may be straight

chain or branched.

The term "alkoxy" denotes an alky! group attached via an oxygen linkage to the rest

of the molecule. Representative examples of such groups are -OCH; and -OC;Hs. Unless

straight chain or branched.

The term "alkoxyalkyl" refers to an alkoxy group as defined above directly bonded
to an alkyl group as defined above, e.g., -CH;-O-CHjs, -CH»-O-CH,CH3, -CH,CH,-O-CHs;
and the like.

The term "cycioalky!" refers to a non-aromatic mono or multicyclic ring system
having 3 to 12 carbon atoms, such as (Cs-Cio)cycioaikyl, (Cs-Cs)cycioaikyi, cyclopropyi,
cyclobutyl, cyclopentyl, cyclohexyl and the iike. Examples of multicyclic cycloalkyl groups
include, but are not limited tc, perhydronaphththyl, adamantyl and norborny! groups,

bridged cyclic groups or spirobicyclic groups, e.g., spiro(4,4)non-2-yl and the like.

The term "aryl" refers to an aromatic radical having 6- to 14- carbon atoms, including
monocyclic, bicyclic and ftricyclic aromatic systems, such as phenyl, naphthyl,

tetrahydronaphthyl, indanyl, and bipheny! and the like.

The term "heterocyclic ring” or "heterccyclyl ring” or "heterocyclyl", unless otherwise
specified, refers to substituted or unsubstituted non-aromatic 3- to 15- membered ring
which consists of carbon atormis and with one or more heteroatom(s) independently
selected from N, O or S. The heterocyclic ring may be a mono-, bi- or tricyclic ring system,
which may include fused, bridged or spiro ring systems and the nitrogen, carbon, oxygen
or sulfur atoms in the heterocyclic ring may be opticnally oxidized te various oxidation
states. In addition, the nitrogen atom may be optionalily quaternized, the heterocyclic ring
or heterocyclyl may optionally contain one or more olefinic bond(S), and one or two carbon
atoms(S) in the heterocyclic ring or heterocyclyl may be interrupted with -CF»-, -C(O)-, -

S(0)-, S(O). etc. In addition heterocyclic ring may also be fused with aromatic ring. Non-
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limiting Examples of heterocyclic rings include azetidinyl, benzopyranyl, chromanyi,
decahydroisoquinolyl, indolinyl, isoindolinyl, isochromanyl, isothiazolidinyl, isoxazolidinyl,
morpholinyl, oxazolinyl, oxazolidinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl,
2-oxoazepinyl, octahydroindolyl, octahydroisoindoiyi, perhydroazepinyl, piperazinyl, 4-
piperidonyl, pyrrolidinyl, piperidinyl, phenothiazinyl, phenoxazinyl, quinuclidinyi,
tetrahydroisquinolyl,  tetrahydrofuryl, tetrahydropyranyl, thiazolinyl, thiazolidinyi,
thiamorpholinyl, thiamorpholinyisulfoxide, thiamorpholinyisuifoneindoline, benzodioxole,
tetrahydroquinoline, tetrahydrobenzopyran and the like. The heterocyclic ring may be
attached by any atom of the heterocyclic ring that results in the creation of a stable

structure.

The term "heteroaryl" unless otherwise specified, refers to a substituted or
unsubstituted 5- to 14- membered aromatic heterocyclic ring with one or more
heteroatom(S) independently selected from N, O or S. The heteroaryl may be a mono-, bi-
or tricyclic ring system. The heteroaryl ring may be attached by any atom of the heteroary!
ring that results in the creation of a stable structure. Non-limiting Examples of a heteroaryl
ring include oxazolyl, isoxazolyl, imidazolyl, furyl, indolyl, isoindoly!, pyrrolyl, triazoiyl,
triazinyl, tetrazolyl, thienyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyi, pyrazinyl, pyridazinyl,
benzofuranyl, benzothiazolyl, benzoxazolyl, benzimidazolyl, benzothienyl, carbazolyl,
quinolinyl, isoquinolinyl, quinazolinyl, cinnolinyl, naphthyridinyl, pteridinyl, purinyl,
quinoxalinyl, quinolyl, isoquinolyl, thiadiazolyl, indolizinyl, acridinyl, phenazinyl,
phthalazinyl and the like.

The compounds of the present invention may have one or more chiral centers. The
absolute stereochemistry at each chiral center may be ‘R’ or ‘S’. The compounds of the
invention inciude ail diastereomers and enantiomers and mixtures thereof. Uniess
specifically mentioned otherwise, reference to one stereocisomer applies to any of the
possible stereoiscmers. Whenever the sterecisomeric compoesition is unspecified, it is t¢

be understood that all possible sterecisomers are included.

The term "stereoisomer” refers to a compound made up of the same aioms bonded
by the same bonds but having different three-dimensional structures which are not
interchangeable. The three-dimensional structures are called configurations. As used
herein, the term "enantiomer" refers to two sterecisomers whose molecules are non-
superimposable mirror images of one another. The term "chiral center” refers to a carbon
atom to which four different groups are attached. As used herein, the term "diastereomers”
refers to stereoisomers which are not enantiomers. The terms "racemate" or "racemic

mixture" refer to a mixture of equal parts of enantiomers.
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A "tautomer" refers to a compound that undergoes rapid proton shifts from one atom
of the compound to another atom of the compound. Some of the compounds described
herein may exist as tautomers with different points of attachment of hydrogen. The
individuai tautomers as weil as mixture thereof are encompassed with compounds of

formuia (1).

The term "treating" or "treatment" of a state, disorder or condition includes: (a)
preventing or delaying the appearance of clinical symptoms of the state, disorder or
condition deveioping in a subject that may be affiicted with or predisposed to the state,
disorder or condition but does not yet experience or display clinical or subclinical symptoms
of the state, disorder or condition; (b) inhibiting the state, disorder or condition, i.e., arresting
or reducing the development of the disease or at least one clinical or subclinical symptom
thereof; c) lessening the disease, disorder or condition or at least one of its clinical or
subclinical symptoms or (d) relieving the disease, i.e., causing regression of the state,

disorder or condition or at least cne of its clinical or subclinical symptoms.

The term "inhibitor" refers to a molecule that binds to an enzyme to inhibit the activity

of the said enzyme either partially or completely.

The term “subject” includes mammals (especially humans) and other animals, such
as domestic animals (e.g., household pets including cats and dogs) and non-domestic

animals (such as wildiife).

A "therapeutically effective amount" means the amount of a compound that, when
administered to a subject for treating a disease, disorder or condition, is sufficient to cause
the effect in the subject, which is the purpose of the administration. The "therapeutically
effective amount" wiii vary depending on the compound, the disease and its severity and
the age, weight, physical condition and responsiveness of the subject to be treated.

Pharmaceutically Acceptable Salts

The compounds of the invention may form salts with acid or base. The compounds
of invention may be sufficiently basic or acidic to form stable nontoxic acid or base salts,
administration of the compound as a pharmaceutically acceptable salt may be appropriate.
Non-limiting Exampies of pharmaceuticaily acceptabie saits are inorganic, organic acid
addition salts formed by addition of acids including hydrochloride salts. Non-iimiting
Examples of pharmaceutically acceptable salts are inorganic, crganic base additicn salis
formed by addition of bases. The compounds of the invention may also form salts with

amino acids. Pharmaceutically acceptable salts may be obtained using standard
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procedures well known in the art, for example by reacting sufficiently basic compound such

as an amine with a suitable acid.

Screening of the compounds of invention for PRMT5 inhibitory activity can be
achieved by using various in vitro and in vivo protocols mentioned herein below or methods

known in the art.

Pharmaceutical Compositions

The invention relates to pharmaceutical compositions containing the compounds of
the formula (1), or pharmaceutically acceptable salts thereof disclosed herein. in particular,
pharmaceutical compositions containing a therapeutically effective amount of at least one
compound of formula (i) described herein and at least one pharmaceutically acceptable
excipient (such as a carrier or diluent). Preferably, the contemplated pharmaceutical
compositions include the compound(s) described herein in an amount sufficient {c inhibit

PRMTS to treat the diseases described herein when administered to a subject.

The subjects contemplated include, for exampie, a living celi and a mammal,
including human. The compound of the invention may be associated with a
pharmaceutically acceptable excipient (such as a carrier or a diluent) or be diluted by a
carrier, or enclosed within a carrier which can be in the form of a capsule, sachet, paper or
other container. The pharmaceutically acceptable excipient includes pharmaceutical agent
that does not itself induce the production of antibodies harmful to the individual receiving

the composition, and which may be administered without undue toxicity.

Examples of suitable carriers or excipients include, but are not limited to, water, salt
solutions, alcohols, polyethylene glycols, polyhydroxyethoxylated castor oil, peanut oil,
olive oil, gelatin, lactose, terra alba, sucrose, dextrin, magnesium carbonate, sugar,
cyclodexirin, amylose, magnesium stearate, talc, gelatin, agar, pectin, acacia, stearic acid
or lower alkyl ethers of cellulose, salicylic acid, fatty acids, fatty acid amines, fatty acid
monoeglycerides and diglycerides, pentaerytritol fatty acid esters, polyoxyethylene,

hydroxymethylcellulose and polyvinylpyrrolidone.

The pharmaceutical composition may also include one or more pharmaceutically
acceptable auxiliary agents, wetting agents, emulsifying agents, suspending agents,
preserving agents, salts for influencing osmotic pressure, buffers, sweetening agents,
flavoring agents, colorants, or any combination of the foregoing. The pharmaceutical
composition of the invention may be formulated so as to provide quick, sustained, or
delayed release of the active ingredient after administration to the subject by employing

procedures known in the art.
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The pharmaceutical compositions described herein may be prepared by
conventional techniques known in the art. For example, the active compound can be mixed
with a carrier, or diluted by a carrier, or enclosed within a carrier, which may be in the form
of an ampouie, capsuie, sachet, paper, or other container. When the carrier serves as a
diluent, it may be a solid, semi-solid, or liquid material that acts as a vehicle, excipient, or
medium for the active compound. The active compound can be adsorbed on a granular

solid container, for Example, in a sachet.

The pharmaceuticai compositions may be in conventionai forms, for exampie,
capsuies, tablets, caplets, orally disintegrating tablets, aerosols, solutions, suspensions or

products for {opical application.

The route of administration may be any route which effectively transports the active
compound of the invention to the appropriate or desired site of action. Suitable routes of
administration include, but are not limited to, oral, oral inhalation, nasal, pulmonary, buccal,
subdermal, intradermal, transdermal, parenteral, rectal, depot, subcutaneous, intravenous,
intraurethral, intramuscular, intranasal, ophthalmic (such as with an ophthalmic solution) or

topical (such as with a topical ointment).

Solid oral formulations include, but are not limited to, tablets, caplets, capsules (soft
or hard geiatin), oraliy disintegrating tablets, dragees (containing the active ingredient in
powder or pellet form), troches and lozenges. Tablets, dragees, or capsules having talc
and/or a carbohydrate carrier or binder or the like are particularly suitable for oral
application. Liquid formulations include, but are not limited to, syrups, emuisions,
suspensions, solutions, soft gelatin and sterile injectable liquids, such as aqueous or non-
aqueous liquid suspensions or solutions. For parenteral application, particularly suitable
are injectable solutions or suspensions, preferably aqueous solutions with the active

compound dissolved in polyhydroxylated castor oil.

The pharmaceutical preparation is preferably in unit dosage form. In such form the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as pocketed tablets, capsules, and powders in viais
or ampoules. Also, the unit dosage form can be a capsule, tablet, caplet, cachet, or lozenge

itself, or it can be the appropriate number of any of these in packaged form.

For administration to subject patients, the total daily dose of the compounds of the
invention depends, of course, on the mode of administration. For example, oral

administration may require a higher total daily dose, than an intravenous {direct into blood).
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The quantity of active component in a unit dose preparation may be varied or adjusted from
0.1 mg to 1000 mg by oral administration and 1 pg to 5000 ug by inhalation according to

the potency of the active component or mode of administration.

Those skilled in the relevant art can determine suitable doses of the compounds for
use in treating the diseases and disorders described herein. Therapeutic doses are
generaliy identified through a dose ranging study in subject based on preliminary evidence
derived from the animal studies. Doses must be sufficient to result in a desired therapeutic
benefit without causing unwanted side effects for the patient. For example, the daily dosage
of the PRMTS inhibitor can range from about 0.1 to about 30.0 mg/kg by oral administration.
Mode of administration, dosage forms, suitable pharmaceutical excipients, diluents or
carriers can also be well used and adjusted by those skilled in the art. All changes and

modifications envisioned are within the scope of the invention.

Methods of Treatment

The invention provides compound of formula (1) and pharmaceutical compositions
thereof as protein arginine methyl transferase-5 (PRMTS) inhibiters for treating the
diseases, disorders or conditions associated with overexpression of PRMT5. The invention
further provides a method of treating diseases, disorders or conditions associated with
overexpression of PRMTS in a subject in need thereof by administering to the subject a
therapeutically effective amount of a compound or a pharmaceutical composition of the

invention.

in another aspect, the invention reiates to a method of treating diseases, disorders

or conditions associated with the overexpression of PRMTS. In this method, a subject in

need of such treatment is administered a therapeutically effective amount of a compound
f

of formula (1) or a pharmaceutically acceptable salt thereof as described herein.

in one embodiment of the present invention, the diseases, disorders, or conditions

associated with the overexpression of PRMTS are cancer.

In another embodiment, the invention provides a method of treating cancers,
particularly, glioblastoma multiforme, prostate cancer, pancreatic cancer, mantle cell
lymphoma, non-Hodgkin’s lymphomas and diffuse large B-cell lymphoma, acute myeloid
leukemia, acute lymphoblastic leukemia, multiple myeloma, non-smail cell lung cancer,
small cell lung cancer, breast cancer, triple negative breast cancer, gastric cancer,
colorectal cancer, ovarian cancer, bladder cancer, hepatocellular cancer, melanoma,

sarcoma, oropharyngeal squamous cell carcinoma, chronic myelogenous leukemia,
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epidermal squamous cell carcinoma, nasopharyngeal carcinoma, neuroblastoms,

endometrial carcinoma,and cervical cancer.

Itis to be understood that the invention encompasses the compounds of formula (1)
or pharmaceutically acceptable salts thereof for use in the treatment of a disease or

disorder mentioned herein.

Itis to be understood that the invention encompasses the compounds of formula (1)
or pharmaceutically acceptable salts thereof in the manufacture of a medicament for

ireating a disease or disorder mentioned herein.

General Methods of Preparation

The compound of formula described herein may be prepared by techniques known
in the art. In addition, the compound of formula described herein may be prepared by
following the reaction sequence as depicted in Scheme-1 to Scheme-27. Further, in the
following schemes, where specific bases, acids, reagents, solvents, coupling agents, etc.,
are mentioned, it is undersiood that cther bases, acids, reagents, sclvents, coupling agenis
etc., known in the art may also be used and are therefore included within the scope of the
present invention. Variations in reaction conditions, for example, temperature and/or
duration of the reaction, which may be used as known in the art, are also within the scope
of the present invention. All the isomers of the compound of formula in described in these

schemes, unless otherwise specified, are also encompassed within the scope of this

invention.
Scheme-1:
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Scheme-1 illustrates the synthesis of compound of formula 16 (when Q' is N, CH or CX,
where X can be Ci or Br). Compound of formula 1 (where PG = Protecting group), is

prepared by following the procedure reported in Kenneth A. Jacobson et.al; Purinergic
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Signalling (2015) 11:371-387. Mitsunobu reaction of compound of formula 1 with
compound of formula 2 (X = -Cl, -Br) using various azo dicarboxylate reagents such as but
not limited to DEAD or DIAD in presence of phosphine such as but not limited to PPhs to
form the compound of formula 3. Compound of formula 4 is formed upon treatment of
compound of formula 3 with fluoride ions such as but not limited to TBAF. Oxidation of
compound cf formula 4 with oxidising agents such as but nct limited to Dess-Martin
periodinane can furnish the compound of formula 5. Reagents such as but not limited to
methyltriphenylphosphonium bromide in presence of a base such as but not limited to
KO'Bu, NaO'Bu, LiIHMDS, NaHMDS, or KHMDS when treated with compound of formula 5
affords compound of formula 6. Compound of formula 6a (where R* and R°® are defined
herein above) upon treatment with compound of formula 6 affords compound of formula 7.
Compound of formula 9 can be achieved by hydroberation of compound of formula 7 with
suitable boranes such as but not limited to S-BBN followed by addition of inorganic base
such as but not limited to KsPO, or Cs>CQOg, in presence of Pd catalyst such as but not
limited tc Pd(dppf)Cl, or Pd{PPhs),Cl, and compound of formula 8 (Y = -Br, -1, which can
be prepared by following the procedure reported J. Med. Chem., 2017, 60 (9), 3958-3978).
Acetonide deprotection of compound of formula 8 with acids such as but not limited to HCi

or TFA affords compound of formula 10.
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Scheme-2 illustrates the synthesis of compound of formula 16. This can be achieved by
Mitsunobu reaction of compound of formula 1a, which is prepared by following the
procedure reported in Kenneth A. Jacobson et.al; Purinergic Signalling (2015) 11:371-387,
with compound of formiula 2 using various azo dicarboxylate reagents such as but not
limited to DIAD in presence of phosphine such as but not limited to PPhs to form the
compound of formula 11, which can be further converted to compound of formula 12 upon

treatment with fluoride ions such as but not limited to TBAF. Mitsunobu reaction of



(9)]

10

1R8]
‘W

19533

29

compound of formula 12 with compound of formula 13 (commercially available or
synthesized as per known literature, where Q' = C or N, R3, R” and R°® are defined herein
above) using various azo dicarboxylate reagents such as but not limited to DIAD in
presence of phosphine such as but not limited to PPh; aifords the compound of formuia
14. Compound of formula 6a upon treatment with compound of formula 14 affords
compound of formula 15. Acetonide deprotection of compound of formula 15 with acids

such as but not limited to HCI or TFA affords compound of formula 16.
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Scheme-3 illustrates the synthesis of compound of formula 21. Compound of
formula 17 is formed upon treatment of compound of formuia 12 with oxidising agents such
as but not limited to Dess-Martin periodinane. Reagents such as but not limited to
methyltriphenylphosphonium bromide in presence of a base such as but not limited to
KO'Bu, NaO'Bu, LiIHMDS, NaHMDS, or KHMDS when treated with compound of formula
17 affords compound of formula 18. Compound of formula 19 can be synthesized by
hydroboration of compound of formula 18 with suitable boranes such as but not limited to
9-BBN followed by addition of inorganic base such as but not limited to tripotassium
phosphate or Cs,CQg3, in presence of Pd catalyst such as but not limited to Pd(dppf)Cl; or
Pd(PPh3)2Cl> and compound of formula 8 (Y = -Br, -1), which was synthesized by following
the procedure reported in W0O2012002577 A1, followed by N-oxide formation, chiorination
with phosphoroxychloride and nucieophilic substitution with PMB-NH, or J. Med. Chem,
2017, 60 (9), 3958-3978). Compound of formula 6a (where R and R® are defined herein
above) upon treatment with compound of formula 19 affords compound of foermula 20.
Acetonide deprotection of compound of formula 20 with acids such as but not limited to HCH

or TFA affords compound of formula 21.

Scheme-4:
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Scheme-4 illustrates the synthesis of compound of formula 27. Compound of
formula 22 is formed upon treatment of comipound of formula § with Grignard reagent such
as but not limited to methylmagnesium bromide, ethyimagnesium bromide,
cyclopropylmagnesium bromide etc. Compound of formula 22 on oxidation with oxidising
agents such as but not limited to Dess-Martin periodinane gives compound of formula 23.
Reagents such as but not limited to methyltriphenylphosphonium bromide in presence of
base such as but not limited to KO'Bu, NaO'Bu, LIHMDS, NaHMDS, or KHMDS when
treated with compound of formula 23 affords compound of formuia 24. Compound of
formula 25 can be achieved by hydroboration of compound of formula 24 with suitable
boranes such as but not limited to 9-BBN followed by addition of inorganic base such as
but not limited to tripotassium phosphate or Cs>COs, in presence of Pd catalyst such as but
not limited to Pd(dppfiCi, or Pd(Prn;).Ci. and compound of formuia 8 (Y = -Br, -1), which
was synthesized by following the procedure reported in WO2012002577 A1, followed by
N-oxide formation, chicrination with Phosphoroxychloride , and nuclecphilic substitution
with PMB-NH, or J.Med.Chem, 2017, 60 (9), 3958-3978). Compound of formula 6a (where
R4 and Rs are defined herein above) upon treatment with compound of formula 25 affords
compound of formula 26. Acetonide deprotection of compound of formula 26 with acids

such as but not limited to HCI or TFA affords compound of formula 27.

Scheme-5:
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Scheme-5 illustrates the synthesis of compound of formula 32. Compound of
formula 28 is formed upon treatment of compound of formula 5 with Wittig reagents such
as but not limited to (i-iodoethyt) triphenylphosphonium bromide. Compound of formula 29
can be achieved by Suzuki coupling of compound of formula 28 with suitable inorganic
base such as but not limited to tripotassium phosphate or Cs.COQOs, in presence of Pd
catalyst such as but not limited to Pd(PPha)s Pd(dppf)Cl, or Pd(PPhs).Cl, and compound
of formula 8a (Y = -Br, -1). Compound of formula 6a (where R* and R® are defined herein
above) upon treatment with compound of formula 29 affords compound of formula 30.
Hydrogenation of compound of formula 30 affords compeund of formula 31. Acetonide
deprotection of compound of formula 31 with acids such as but not limited to HC| or TFA

affords compound of formula 32.
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Compound of formula-33 (can be synthesized by following the protocol as mentioned in
Med. Chem. Comm.; vol. 4; nb. 5; (2013); p. 822 - 826) upon treatment with iodine in

presence of pyridine affords Compound of formula-34, which can be reduced by cerium
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chloride and sodium boronydride to get compound of formula-35. Mitsunobu reaction using
compound of fermula-2 with compound of formula-35 provides the compound of formula-
36. Halogen of compound of formula-36 on substitution with PMB amine, followed by
Suzuki reaction affords the compound of formuia-38. TBDMS deprotection of compound of
formula-38 followed by tosylation of compound of formula-39 provides compound of
formula-40. The tosy! of compound cof formula-490 is replaced with compound of fermula-13
gives the compound of formula-41, which is further deprotected in acidic condition to get

the final compound of formula -42.
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Reaction of compound of formula-43 [can be prepared by method reporied in J.
Org. Chem. 2014, 79, 8059-8066] with methyl magnesium bromide gives compound of
formula-44, with only one stereoisomer with good yield. This when subjected {o acetonide
shuffling affords compound of formula-46. Mitsunobu reaction using compound of formuia
2 with compound of formula-486 yields the compound of formula-47, which can be converted
to compound of formula-48 on treating with TBAF. Compound of formula-48 can be
oxidized with DMP to afford Compound of formuia-49, which can undergo Witting reaction
to give compound of formula-50. Compound of formula 51 can be achieved by
hydroboration of compound of formula 50 with suitable boranes such as but not limited to
9-BBN followed by addition of inorganic base such as but not limited to KsPO, or Cs:COs,
in presence of Pd catalyst such as but not iimited to Pd(dppf)Cl, or Pd(PPhz):Cl. and
compound of formula 8. Compound of formuia-51 on treating with ag. ammonia followed

by treatment with trifluroacetic acid affords compound of formuia-53.
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Compound of formula-48 (compound of formula 48a can be synthesized from 48 by
oxidation and Grignard reaction) when condensed with compound of formula-13 using
Mitsunobu reaction affords compound of formuia-54, which can be reacted with ammonia

followed by treatment with trifluroacetic acid to provide a compound of formuia 56.

Scheme-8:
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6-Halo-oxindole on treatment with a base, and methyl iodide or diiodopropane or
appropriately substituted dihalide provides compound of formula-57. Compound of formula
57 when treated with Lawesson’s reagent in hydrocarbon solvent such as but not limited
to toluene at 100°C for 3h gives compound of formula-58, which is then treated with sodium
hydride followed by methyl! iodide in THF to yield compound of formula 59. Compound of
formula 89 on treating with 7N ammonia in methanol at 100°C for 16h provides compound

of formula-60.
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Hydroboration of compound of formula-18 with 9-BBN followed Suzuki coupling with
compound of formula-59 in presence of Pd-118 or PdCl.dppf in THF/H,O at 50-70°C for 5-
16h provide compound of formula-61, which is then treated with compound of formula-6a
followed by TFA to give compound of formula 63.

Scheme-11:

RS RY

S—/\/\CL R

R / R RS
e ~ N .

ol\, Y\,/ ? y- =B ,ZLQV\Q‘ _____» H,N \N @ N/ i

X\ 7

N i

NN Rc and Rd together forms Oxo

a carbocyclic ring R4 “R®
64 6a 65

' Z
H—,h"\\

HO OH
66

Hydroboration of compound of formula-7 with 9-BBN foliowed Suzuki coupling with
compound of formula-59 in presence of Pd-118 or PdCl.dppf in THF/H,O at 50-70°C for 5-
16h affords compound of formula-64, which is then treated with compound of formula-6a

followed by TFA to afford compound of formula 68.
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Hydroboration of compound of formula-18 with 9-BBN followed Suzuki coupling with
compound of formula-67 in presence of Pd-118 in THF/H,O at 50°C for 5-16h affords
compound of formula-68, which is when treated with compound of formula-6a followed by
TFA affords compound of formula-70. Hydroboration of compound of formuia-7 with -
BBN followed Suzuki coupling with compound of formula-67 in presence of Pd-118 or
PdCldppf in THF/H,O at 50-70°C for 5-16h affords compound of formula-71, which is when

treated with TFA affords compound of formula-72.
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Hydroboration of compound of formula-6 with 9-BBN followed by Suzuki coupling of
compound of formula 8 in presence of Pd-118 or PdChdppf in THF/H-0 at 50-70°C for 5-
16h affords compound of formula 73, which is when treated with compound of formula-6a
followed by treatment with TFA affords compound of formula 75.

Scheme-14:



19533

36
Rﬂ:‘ R!G R‘io R'.’: R’!D
—— 3 2 _ i 1 2 4
N/—r X R\ N/ﬁ‘:\ " R N’, X R mb N/—— N R N/ «
~Y \\)\\( wo' ¢ TN ' 4 i and 2 ¢ 4
o ] ;‘\ — Y ! I\ — [ i \ —_— / ! [ . J i ]
Sz N Sz NN § 2 NN STz NN § 2 Ng M
6_ G c_o 9.0 o o
X X X
a7 76 77 78 7
Q = (RYes
T 3
PN 2 RIC 0
Ng bj 8 Y ~ RI»EBB FN-RS — {R ’5- Q ) \ '?‘ 'R’Q3 QE q RS
R 7 X R4 pZ N A = N
N R4 6a ,—.(/ s R4 N Nopt
a'="c o &4 W% ey, ada , Qrf\/ N R
)= 5 5 YN & : N N =N i % NN
R7-N RT-N : 7 H H
R8 x RS x RN s
R® 82
2 81

L

Compound of formula-17 when treated with methyimagnesium bromide in THF gives

compound of formula-76, which can be oxidized by DMP in methylene chloride at 0°C to

A

afford compound of formula-77. Addition of methylmagnesium bromide on compound of
formula-77 provides compound of formula-78. Dehydration of compound of formula-78 with
Martin Sulfurane gives compound of formula-79, which then treated with 9-BBN foliowed
by Suzuki coupling with compound of formula-8 in presence of Pd-118 or PdCl.dppf in
THF/H20 at 50-70°C for 5-16h affords compound of formula-80. Treating compound of
10 formula-80 with compound of formula 6a followed by treatment with TFA affords compound

of formula-82.
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Compound of formula-11 on treatment with trimethylboroxine in presence of tripotassium
phosphate, and Pd-118 or PdCl.dppf gives mixture of compound of formula-83 and
compound of formula-84. The PG of compound of formula-83 can be deprotected to afford
compound of formula-85, which on oxidation with DMP gives compound of formula-86.
Wittig reaction of compound of formula-88 provides compound of formula-87.
Hydroboration of compound of formula-87 with S-BBN follewed by Suzuki coupling with
compound of formula-8 in presence of Pd-118 or PdCl.dppf in THF/HzO at 50-70°C for 5-

16h affords compound of formula-88, which when treated with TFA affords compound of

formula-89.
Scheme-16:
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The protecting group of compound of formula-84 can be deprotected to afford compound
of formula-90, which on oxidation with DMP gives compound of formula-91. Wittig reaction
of compound of formula-81 provides compound of formula-82. Hydroboration of compecund
of formula-92 with 9-BBN followed by Suzuki coupling with compound of formula-8 in
presence of Pd-118 or PdCldppf in THF/H.G at 50-70°C for 5-16h affords compound of

formula-93, which is then treated with TFA to afford compound of formula 94.

Scheme-17:
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Reductive amination of compound of formula-17 with compound of formula-95 affords
compound of formula-88, which is then treated with compound of formula-6a followed by
treatment with TFA to afford compound of formui

Scheme-18:
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Compound of formula-12 is treated with TsCl/ MsCl in presence of a base to give a
compound of formula -93, which is then reacted with compound of formula-100 to yield
compound of formuia -109. Reaction of compound of formuia-i101 with compound of
formula-6a followed by treatment with TFA affords compound of formula-103.
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Compound of formula-99 is reacted with compound of formula-104 in presence of a base
such as but not limited to cesium carbonate to afford a compound of formula-105.
Substitution reaction of compound of formula-105 with compound of formula-68a followed

by treatment with TFA affords compound of formula-107.
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The compound of formula-102 can be synthesized by Mitsunobu reaction of compound of
formula 1a with compound of formula 108 using various azo dicarboxylate reagents such
as but not limited to DIAD in presence of phosphine such as but not limited to PPhs.
Compound of formula-109 can be further converted to compound of formula 110 upon
treatment with fluoride ions such as but not limited to TBAF. Oxidation foilowed by Wittig
reaction on compound of formula 110 gives compound of formula 112. The aromatic
halogen of compound of formula 112 can be converted to alkyl groups such as a methyl
group using Pd-118 or PdCldppf with trimethylboroxine to afford compound of formula 113.
Hydroboraticn of compound of formula-113 with 9-BBN foliowed by Suzuki coupling with
compound of formula-8 in presence of Pd-118 or PdCldppf in THF/H-O at 50-70°C for 5-
16h affords compound of formula-114, which when treated with TFA or HCI/MeOH affords
compound of formula-115.

Scheme-21:
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Mitsunobu reaction of compound of formuia 4 {can be prepared from compound of formuia
1 as described in scheme 1) with compound of formula 13 using various azo dicarboxylate
reagents such as but not limited to DIAD in presence of phosphine such as but not limited
to PPhs provides compound of formuia 116. Compound of formula-116 on treating
compound of formula 6a followed by treatment with trifluroacetic acid afferds compound of
formula-118.

Scheime-22:
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Scheme-22 illustrates the synthesis of compound of formula 126. Compound of formula
1198 (where PG = Protecting group), is prepared by Simmon Smith reaction. Mitsunobu
reaction of compound of formula 119 with compound of formula 2 (X = -Cl, -Br) using
various azo dicarboxylate reagents such as but not limited to DEAD or DIAD in presence
of phosphine such as but not limited to PPhs to form the compound of formula 120.
Compound of formula 121 is formed upon treatment of compound of formula 120 with

fluoride ions such as but not limited to TBAF. Oxidation of compound of formula 121 with
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oxidising agents such as but not limited to Dess-Martin periodinane can furnish the
compound  of formula 122. Reagents such as but not Ilimited to
methyltriphenylphosphonium bromide in presence of a base such as but not limited to
KOtBu, NaOtBu, LIHMDS, NaHMDS, or KHMDS when treated with compound of formuia
122 affords compound of formula 123. Amine of formula 8a (where R.: and Rs are defined
herein above) upon treatment with compound of formula 123 affords compsound of formula
124. Compound of formula 125 can be achieved by hydroboration of compound of formula
124 with suitable boranes such as but not limited to 3-BBN followed by addition of inorganic
base such as but not iimited to KsPO, or Cs,COs, in presence of Pd catalyst such as but
not limited to Pd(dppf)Cl. or Pd(PPhs).Cl, and compound of formula 8 (Y = -Br, -I, which
can be prepared by following the procedure reported J. Med. Chem., 2017, 60 (9), 3958-
3978). Acetonide deprotection of compound of formula 125 with acids such as but not

limited to HCI or TFA affords compound of formula 126.

Scheme-23:
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Suzuki coupling of compound of formula 10 with aryl or heteroaryl boronic acid or ester in
presence of Pd(PPhs)s; or Pd-118 or PdCl.dppf in dioxane at 80-100°C for 5-16h affords

compound of formula-127.

Scheme-24:
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Compound of formula-18 when treated with compound of formula-128 using Suzuki
coupling affords compound of formula-129. Compound of formula 130 can be achieved by
hydroboration of compound of formula 129 with suitable boranes such as but not limited to
S-BBN followed by addition of inorganic base such as but not limited to K;PO4 or Cs,COs,
in presence of Pd catalyst such as but not limited to Pd{dppf)Cl; or Pd{PPh;).Cl; and
compound of formula 8 (Y = -Br, -I, which can be prepared by following the procedure
reported J. Med. Chem., 2017, 60 (9), 3958-3978). Acetonide deprotection of compound
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of formula 130 with acids such as but not limited to HCl or TFA affords compound of formuila
131.

Scheme-25:
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5  Compound of formula-76 when condensed with compound of formula-13 using Mitsunobu
reaction affords compound of formula-132, which can be reacted with compound of

formula-6a followed by treatment with trifiuroacetic acid to provide a compound of formula-
134.

Scheme-2§:
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Compound of formula-48a when treated DMP in methylene chloride at 0°C to afford
compound of formula -135, which when react with methylmagnesium bromide in THF gives
compound of formuia-136. Dehydration of compound of formuia-1386 with Martin Suifurane
gives compound of formula-137, which then treated with 9-BBN followed by Suzuki
15 coupling with compound of formula-8 in presence of Pd-118 or PdCl.dppf in THF/H:O at
50-70°C for 5-16h affords compound of formula-138. Treating compound of formula-138

with compound of formula 6a followed by treatment with TFA affords compound of formula-
140.

Scheme-27:
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Compound of formula-4 is treated with TsCl/ MsCl in presence of a base to give a

compound of formula 141. Compound of formula-141 is reacted with compound of formula-

104 in presence of a base such as but not limited to cesium carbonate to afford a compound

of formuia -142. Su

stitution reaction of compound of formuia-

-
[

3
4

Y}

2 with compound of

formula-6a followed by treatment with TFA affords compound of formula-144.

Abbreviations

The following abbreviations may be used herein:

AcOH = Acetic acid

Ag.= aqueous

ca = about or approximately
NH4Cl = Ammonium chioride

9-BBN = 9-Borabicyclononane

BINAP = 2,2'-Bis(diphenylphosphino)-1,1'-binaphthyl

Boc = tert-Butoxycarbonyl

t-Bu or Bu = ferf-Butyl

Cs2CO3 = Cesium Carbonate
CHCIs = Chloroform

CDCls = Deuterated chioroform
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