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SUBSTITUTED BENZAZINONES AS ANTIBACTERIAL COMPOUNDS

FIELD OF THE INVENTION

The present invention relates to LpxC inhibitor antibacterial compounds,

corresponding pharmaceutical compositions, processes and methods of compound
preparation, treatment methods and uses for bacterial infections.
BACKGROUND OF THE INVENTION

Over the past several decades, the frequency of antimicrobial resistance and

its association with serious infectious diseases has increased at alarming rates. For
example, in the United States, the Centers for Disease Control and Prevention
estimate that roughly 1.7 million hospital-associated infections, from all types of
microorganisms, including bacteria, combined, cause or contribute to 99,000 deaths
each year. In Europe, where hospital surveys have been conducted, the category of
Gram-negative infections are estimated to account for two-thirds of the 25,000 deaths
each year. Nosocomial infections can cause severe pneumonia and infections of the
urinary tract, bloodstream and other parts of the body. Many types are difficult to
attack with antibiotics, and antibiotic resistance is spreading to Gram-negative bacteria
that can infect people outside the hospital (see, Pollack, Andrew. "Rising Threat of
Infections Unfazed by Antibiotics" New York Times, Feb. 27, 2010). This high rate of
resistance increases the morbidity, mortality, and costs associated with nosocomial
infections. In addition, the costs and regulatory challenges associated with the
development of new antibacterial agents, combined with the perception of modest
future profitability, has unfortunately resulted in most major pharmaceutical companies
exiting anti-infective drug research at a time when it is most needed. While it has been
regularly stated that there is a great need to identify novel lead series with new
antibacterial modes of action, in reality this goal remains highly elusive.

The problem of antibacterial resistance is compounded by the existence of
bacterial strains resistant to multiple antibacterials. It is conventionally taught in the
art that among: Gram-negative resistance includes extended-spectrum beta-
lactamases (ESBLS) in Klebsiella pneumoniae, Escherichia coli, and Proteus mirabilis,
high-level third-generation LpxC (Amp C) beta-lactamase resistance among
Enterobacter species and Citrobacter freundii, and multidrug-resistance genes
observed in Pseudomonas aeruginosa, Acinetobacter, and Stenotrophomonas
maltophilia.

Drug resistant Gram-negative infections are an increasing threat to public health,
especially for seriously ill, hospitalized patients. Infections arising from multidrug resistant

Pseudomonas aeruginosa and Acinetobacter species as well as drug resistant Klebsiella
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pneumoniae present formidable challenges for the medical community as few treatment
options remain. Unfortunately, while resistance to current therapies continues to spread,
new clinical agents to treat these infections are few in number.

One of the emerging targets in Gram-negative bacteria is the biosynthetic
pathway of lipid A, typically a phosphorylated, hexaacylated glucosamine disaccharide
that makes up the outer leaflet of the outer membrane. The outer membrane of gram-
negative bacteria is comprised of Lipopolysaccharide (LPS) that serves as the
permeability barrier to protect the bacterium against antibiotics. As the membrane anchor
of LPS, Lipid A is essential for LPS assembly in the outer membrane. Since lipid A is the
toxic component of LPS and is required for the bacterial viability, inhibition of its
biosynthesis is lethal to bacteria. Hence, inhibitors targeting the enzymes in the
biosynthesis of lipid A may serve as the antibiotics selective against Gram-negative
pathogens and reduce Gram-negative sepsis more effectively. Among the nine unique
enzymes involved in the biosynthesis of lipid A, UDP-3-O-(R-3-hydroxymyristoyl)-N-
acetylglucosamine deacetylase (LpxC), is a zinc-dependent metalloamidase, which
catalyzes the first committed, second overall step in the biosynthetic pathway of lipid A.
Additionally, LpxC is highly conserved among Gram-negative bacteria and shares no
sequence homology with any other known zincmetalloenzymes.

Thus, LpxC has become an attractive target for the structure-based drug design,
and research on LpxC inhibitors is a very promising strategy in the development of
current antibiotic therapy for Gram-negative bacteria. Intensive efforts have been spent
in recent years to identify LpxC inhibitors for the development of antibacterial drug design
and agents targeting Gram-negative bacteria. As no inhibitors of LpxC have been
approved to date, antibiotics from this new chemical class would likely overcome pre-
existing class specific mechanisms of resistance such as extended-spectrum -
lactamases (ESBLS), Klebsiella pneumonia carbapenemases (KPCs), and the recently
described New Delhi metallo-B-lactamase (NDM-1).

Thus, there is a need for new antibacterials, particularly antibacterials with
novel LpxC mechanisms of action.

In light of the above, a need exists to develop compounds of the present
invention, which provides LpxC compounds that exhibit potent antimicrobial spectrum
against a variety of bacteria including Gram negative bacteria, corresponding
pharmaceutical compositions, treatment methods and uses for bacterial infections.

The present invention is directed to overcoming these and other problems

encountered in the art.
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SUMMARY OF THE INVENTION

In general, the present invention relates to LpxC antibacterial compounds,

corresponding pharmaceutical compositions, compound preparation, treatment
methods and uses for bacterial infections, especially those caused by gram-negative
bacteria and gram-positive bacteria.

In particular, the present invention relates to novel compounds of Formulas
(1A), () to (VI), respectively, or pharmaceutically acceptable salts thereof and
corresponding pharmaceutical compositions, respectively.

The present invention also relates to processes for making compounds of
Formulas (1A), () to (VI), respectively, or pharmaceutically acceptable salt thereof.

The present invention also relates to methods and uses for treating bacterial
infections, which comprises administering an effective amount of a compound of
Formulas (1A), (1) to (VI), respectively, or a pharmaceutically acceptable salt thereof or
a corresponding pharmaceutical composition, respectively, to a subject in need
thereof.

DETAILED DESCRIPTION OF THE INVENTION

In general, the present invention relates to LpxC antibacterial compounds,

corresponding pharmaceutical compositions, compound preparation, treatment
methods and uses for bacterial infections, especially those caused by gram-negative

bacteria and gram-positive bacteria.

COMPOUNDS
In particular, the present invention relates to novel compounds of Formulas
(1A), () to (VI), respectively, or pharmaceutically acceptable salts thereof.

In one aspect, the present invention relates to a compound of Formula (1A):

(IA);

--—-- represents a double bond or is non-existent such that a single bond exists
between X; and Xs;
-3



WO 2017/098440

10

15

20

25

30

35

PCT/IB2016/057451

each X;, Xz or X; independently is selected from -N or —CRg; or —C(Rg)2;
each R" or R? independently is selected from hydrogen, hydroxy or -straight or
branched C1-Cs alkyl;
R®is -O, -hydroxy,-straight or branched C;-Cs alkyl or -straight or branched C;-Cs
alkoxy;
each R*, R® R”, R®or R® independently is selected from hydrogen, halogen, -OH,
-(CH2)xOH, -C=N, -NR4Ry, -straight or branched C1-Ce alkyl, -straight or branched-C-Cs
haloalkyl, -straight or branched C-Cs alkoxy, -straight or branched C1-Cs haloalkoxy,
-O-straight or branched-C+-Cs haloalkyl,
R® is heterocyclyl, aryl, or heteroaryl;
where:
each R*, R% R® R’, R® or R®as defined above optionally is further
substituted with one or more substituents selected from hydrogen, halogen, -OH, -
(CH2)xOH, -C=N, -NR¢Ry, -(CH2):NRRy, -straight or branched C+-Cg¢ alkyl, -straight
or branched-C+-Cs haloalkyl, -straight or branched C+-Cg alkoxy, -(CH2)xstraight or
branched C¢-Cs alkoxy, -straight or branched C1-C¢ haloalkoxy, -O-straight or
branched-C+-Cs haloalkyl, -C+-Ce cycloalkyl, -(CH-)x- cycloalkyl, -heterocyclyl, -
(CH2)x heterocyclyl, -N-heterocyclyl, -(CH2)xN-heterocyclyl, aryl, -heteroaryl, -
(CH2)x-heteroaryl, -O-(CH2)xCH(OH)CH2(OH), -C(O)ORy, -(CHz2)x C(O)OR ¢,
-NR¢-NRiR;, -(CH2)x-NRg-NRiR;, -O-(CH2),-N(Rg)-NR:R;;
where:
each Ra, Ry, Re, Ry, Re, or Rr as defined above independently is
selected from hydrogen, -straight or branched C¢-Cs alkyl, -straight or
branched C;-Cs alkoxy, -(CH.)x straight or branched C4-C¢ alkoxy, -
(CH2)xOH, -straight or branched-C+-Cs haloalkyl, -C1-Cs-cycloalkyl, -
(CH2)xC1.Ce-cycloalkyl, heterocyclyl, -(CH)<heterocyclyl,-N-heterocyclyl, -
(CH2)xN-heterocyclyl, aryl, heteroaryl, or -(CH)xheteroaryl, -
(CHRg)<heteroaryl, -NRgyRy, -C(O)OR;, -(CH2)C(O)OR;;
where:
each Rg, Ry R;, or Riis hydrogen, -straight or branched C;-
Cs alkyl or -straight or branched-C+-C¢ haloalkyl,;
nis an integer selected from 1 to 3;
x is 0 or an integer from 1 to 6; or

a pharmaceutically salt thereof.
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In one aspect, the present invention relates to a compound of Formula (l):

SO;R; R,

Al

0;

--—-- represents a double bond or is non-existent such that a single bond exists
between X; and Xs;
each Xi, X2 or X; independently is selected from -N or —CRg; or —C(Rg)2
each R' or R? independently is selected from hydrogen, hydroxy or straight or branched
C+-Cs alkyl;
R?is -O, -hydroxy -straight or branched C4-Cs alkyl or -straight or branched C4-Cs
alkoxy;
each R*, R R’, R®or R® independently is selected from hydrogen, halogen, -OH,
-(CH2)xOH, -C=N, -NR4Ry, -straight or branched C¢-Cs alkyl, -straight or branched-C+-Cs
haloalkyl, -straight or branched C-Cs alkoxy, -straight or branched C1-Cs haloalkoxy,
-O-straight or branched-C+-Cs haloalkyl,
R® is heterocyclyl, aryl, or heteroaryl;
where:
each R*, R% R® R’, R® or R®as defined above optionally is further
substituted with one or more substituents selected from hydrogen, halogen, -OH, -
(CH2)xOH, -C=N, -NR¢Ry, -(CH2):NRRy, -straight or branched C+-Cg¢ alkyl, -straight
or branched-C+-Cs haloalkyl, -straight or branched C+-Cg alkoxy, -(CH2)xstraight or
branched C¢-Cs alkoxy, -straight or branched C1-C¢ haloalkoxy, -O-straight or
branched-C1-Cs haloalkyl, -C+-Cs cycloalkyl, -(CH2)x- cycloalkyl, -heterocyclyl, -
(CH2)x heterocyclyl, -N-heterocyclyl, -(CH2)xN-heterocyclyl, aryl, -heteroaryl, -
(CH2)x-heteroaryl, -O-(CH2)xXCH(OH)CH2(OH), -C(O)OR, -(CH2)x- C(O)OR ¢;
-NR¢-NRiR;, -(CH2)x-NRg-NRiR;, -O-(CH2),-N(Rg)-NR:R;;
where:
each Ra, Ry, Re, Ry, Re, or Rr as defined above independently is
selected from hydrogen, -straight or branched C¢-Cs alkyl, -straight or
branched C;-Cs alkoxy, -(CH.)x straight or branched C4-C¢ alkoxy, -
(CH2)xOH, -straight or branched-C+-Cs haloalkyl, -C1-Cs-cycloalkyl, -
_5.
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(CH2)xC1.Ce-cycloalkyl, heterocyclyl, -(CH)<heterocyclyl,-N-heterocyclyl, -
(CH2)xN-heterocyclyl, aryl, heteroaryl, or -(CH)xheteroaryl, -
(CHRg)<heteroaryl, -NRgyRy, -C(O)OR;, -(CH2)C(O)OR;;
where:
5 each Rg, Ry R;, or Riis hydrogen, -straight or branched C;-
Cs alkyl or -straight or branched-C+-C¢ haloalkyl,;
nis an integer selected from 1 to 3;
x is 0 or an integer from 1 to 6; or
a pharmaceutically salt thereof.
10 In one aspect, the present invention relates to a compound of Formula (l) where

R® is selected from:

phenyl,

1,3-dihydroisobenzofuranyl,

1,3-benzodioxoyl;

oRggar

Thiophenyl,
pyrrolindyl,
A pyridinyl;
L
N
N thiazoylyl; or
B
S
N pyrimidinyl
I 7

In one aspect, the present invention relates to a compound of Formula (l1):
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Ry an;
where:
each R' or R? independently is selected from hydrogen, hydroxy or straight or branched
C+-Cs alkyl;
R®is -O, -hydroxy,-straight or branched C;-Cs alkyl or -straight or branched C;-Cs
alkoxy;
each R*, R® R”, R®or R® independently is selected from hydrogen, halogen, -OH,
-(CH2)xOH, -C=N, -NR4Ry, -straight or branched C1-Ce alkyl, -straight or branched-C-Cs
haloalkyl, -straight or branched C-Cs alkoxy, -straight or branched C1-Cs haloalkoxy,
-O-straight or branched-C+-Cs haloalkyl,
R® is heterocyclyl, aryl, or heteroaryl;
where:
each R*, R R® R’, R® or Ras defined above optionally is further substituted with
one or more substituents selected from hydrogen, halogen, -OH, -(CH2)xOH, -C=N, -
NR:R4, -(CH2)xNR¢R;, -straight or branched C4-Cs alkyl, -straight or branched-C1-Cs
haloalkyl, -straight or branched C1-Cs alkoxy, -(CH.)x straight or branched C+-C¢ alkoxy, -
straight or branched C1-Cs haloalkoxy, -O-straight or branched-C+-Cs haloalkyl, -C1-Cs
cycloalkyl, -(CH2)x cycloalkyl, -heterocyclyl, -(CH2)« heterocyclyl, -N-heterocyclyl, -
(CH2)xN-heterocyclyl, aryl, -heteroaryl, -(CH.)x-heteroaryl, -O-(CH2)xCH(OH)CH2(OH), -
C(O)ORy, -(CH2)x- C(O)OR +;
-NRg-NRiR;, -(CH2)x-NRy-NRR;, -O-(CH2),-N(Rg)-NR:R;;
each Ra, Ry, Re, Rq, Re, or Rr as defined above independently is selected
from hydrogen, -straight or branched C+-Cg¢ alkyl, -straight or branched C+-Cs
alkoxy, -(CH2)xstraight or branched C¢-Cs alkoxy, -(CH2)xOH, -straight or
branched-C+-Cg haloalkyl, -C+-Ce-cycloalkyl, -(CH2)xC1.Ce-cycloalkyl, heterocyclyl,
-(CHy)xheterocyclyl,-N-heterocyclyl, -(CH2)N-heterocyclyl, aryl, heteroaryl, or -
(CHy)xheteroaryl, -(CHRg)xheteroaryl, -NRyRy, -C(O)OR;, -(CH2)«C(O)OR;;
where:
each Ry, Ry R;, or Rjis hydrogen, -straight or branched C4-Cs alkyl
or -straight or branched-C+-C¢ haloalkyl,;
_7-
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In one aspect the present invention relates to a compound which is:

EX.

Chemical Name

Chemical Structures

(2R)-N-hydroxy-2-methanesulfonyl-2-
methyl-4-(4-oxo-7-phenyl-3,4-
dihydroquinazolin-3-yl)butanamide

SOzMe

(2R)-N-hydroxy-2-methanesulfonyl-2-
methyl-4-[7-(4-methylphenyl)-4-oxo-
3,4-dihydroquinazolin-3-yllbutanamide

SO2Me

(2R)-N-hydroxy-2-methanesulfonyl-4-
[7-(4-methoxyphenyl)-4-0x0-3,4-
dihydroquinazolin-3-yl]-2-
methylbutanamide

SOzMe

H

(2R)-4-{7-[4-(dimethylamino)phenyl]-4-
0x0-3,4-dihydroquinazolin-3-yl}-N-
hydroxy-2-methanesulfonyl-2-
methylbutanamide

SOzMe

o
GO
;“
T

(2R)-4-{7-[4-(difluoromethoxy)phenyl]-
4-0x0-3,4-dihydroquinazolin-3-yl}-N-
hydroxy-2-methanesulfonyl-2-
methylbutanamide

SOZMe

R
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)_fli_}n e; ;ﬁ}ph} Q/?} s DA? o,,‘? ) i . ﬁ/%{, e I/ii o
dibydroguinazolin-3-ylibutananide ; i B it

TN R N, AN @)

9 S

LN L i

30 | PRP48-uoresT (8- fm,tho:\\/pvr-dmw—yi} b
O3 c:i‘vquu;nazoqn yii-N-hydroxys
2= metnaheaumnv-w~mefhv{uu«an arnida




WO 2017/098440 PCT/IB2016/057451

31 ¥ ZRP-B-Auoin-4-oxn-T-phehyl-3,4-
divydroguinazolin-3-yl)-M-hydroxy-2-
methanesulfonyi-2-methvibutanamide

32 | R4 { {1, 3-aihvdra-2-henzofuran-5-yi)
| fluore-4-ox0-3,4-dinydraguinazolin-3-yi}
hydroxy-2-methanssutfonyl-2-.
methyibutanamide

33 | (BR}A-LT {oufci me?*‘y lamino)pyridin-g-yii-g-
fluorn-4-oxe-3,4-diydroguinazalin-S-yik-N- ]
hydroxy-2-mathanesulfonyl2- AR -
methylbutanamide GSK33391424 . L
N B /,/ “{' .Q\ ()
R AN ,'\I\/\\‘i")‘\” SOH 1
(8] 0:55';" o :
34 i 2-{4- {6 Mumo-3{8RE3-(hydroxyearbarmpyl)-
nmi'mnewﬁ fonybS-methylaropyll-4<oxos ’ i
3 A-dibydroguinazolin-7-yliphenyliethyl o
soatata RN e Vi ;‘E\:(N“OH‘
N e ,j‘\"-,\\,\j‘\, f?é “rj
? ér/ ﬁ' =R
IS N

35 (2R)-N-hydroxy-2-methanesulfonyl-2-
methyl-4-{7-{4-Kmorphal mvé
\:I}m,mij pheryii-4-0xo-3 4~

"

diygroguingz oim B-yhibulanamide

03

531

(RR)-A-{7-(2-fluoro-4-{{3-
methoxyathviions myi’ aminojmethyllphenyl)-

d-oo-3, A-didroguinazolin: \:"ﬂ} Ne g 0=8§=0,, _

hydroxy-2-methanesuifonyl-2- 7 \E/A\N”\-@ ;.f‘N"os—is

rnethvibutanaimide ./"kw”\'\-/“ik-;»-?’j =4 :
j .
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L
3

4~{7 - - Tuoro-d-[{morpholin-4-

Divettndinhenid-ono-3 4+

:{ehva“e-:-r;wmwm -3y N-hydrony-2-
wanesuffonyi-2- ﬂ"s*ﬁ“y‘bmtam il

¢
A
§
! - i
\aa‘"

38 | @RMTHE, S-difluaro-4 {2
methoxysthyhimeiny }aména}meﬁwy‘>p?wn\> L
4--0:@ 3. 4-dilycroquinamin-S-yii-N- g G0

ydraxy=2-rnethanesulforyl-3s«
i} 3 hyibutanaimide
e

38 | (ER4T4-
floyel thopv’f{meiwi»m istel }“‘ : & Q:;‘é:::-’:s "
fiucrophenyli-4-oxe-3,4-ditydroguingzalin:3- g Ny Wt .
wil-Nehydragy-2-rathanssu fmny R . L o £ ?}s
methyibutanamide h f"\q R -

e ,N\’»'Qk,/'
\\;/

S0 {?F‘J~{' ~4H03 Sdiffuoroasetidine - i
yimsthyil-2-uorophanylh-4-on-3 4~ g Osgsc
dinydraguinazoin=F-yi -Nhydroxy-2- g A ’é\'ﬁ“ F\h of
methanesulonyt-2-methylbutanarmide ; . L\ b i

I M
Pl Ji
\..»-f'\:\\/- ,\_-:?/"\\P

41 R4 -Hoyclmopylaminoimethy <3 :
flucraphenyli-4-oxo-3 4-dihydroguinazotingg- a f}:&ézs {
yl-N-brydroxy-2-mathanesafonyi-2- .~ A 18 :

N TR \Q‘-{ i3
musthyibutanamide 0 BN g
/‘§§v/'h§-::~; \N:’-' Q
e
AN
CF §
43§ {ERMhvdroy-2emethanesulfonyl-
sttt 4 {744-2-{morpholined- ewf‘;:::o a
\‘:‘Yﬂy" f‘ S Sed-are- A4 )N‘: \ e ,A:\ Ny
r*j sdroamainaseiireIhibtanantide we oY N N
dihvdroguinazelin-3vibulanamids R ol
O Sy, N g S Ny
™ )
N NP,
A S !
O

e

&
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43 (ER4- {? {3 Alugreed-{Z-{maroholin-d-
}ethw!}ph i M«;VU 3,4 ) é o:(\
d.. wernguinazo! sn» -N-hydraxy-F- o ¥ f
: g 1 T RN L
metheneauffonyt-2-mathyibuiananide f i *J‘f SR e

Dy,
S,

44 | ER}Nehylroxy-4-{7-{d-{2~
hycrexyatbviphanyil-d-ono-d 4 : 0
dinydmguinazolin- 3 2-methanasuifonyh ' ,.‘;\‘(‘/i‘ o
2-methylbutanamide » I

HOT TN

B
[45]

(PR} uoro-4-(2-
hydroxyethyhphenyil-4-0x0-3,4-
dityydroguinazolin-3-yii-N-hydroxy-2-
roethansaufonyl-2-methyibulanamide

48 | (R -4 {7 {4-athoxyphmnyi-d4-oxo-3,4- ;
ditvadrogquinazoin-3ad N-hydroxy-2- 9 Qi3

methanssulfony-2ansihvibutanamide r

47 | LR-Nehydrexy-2-mathanssulionybg-{ 74~

Ré
{methoxyrasthyDphenyll4-oxo-3.4- o m%n o
dihydroquinazalin-3-yil-Z-methybutanamide N e B

T e

-
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48 | {2Ry4

- Auore-4-{2-

methoxyethyhnhenyli-d-oxo-3 4~
diydroquinazolin-Spti-
methanesutfom,

~hydroxy-2-
whd-methyibulanamide

48 | 2Ry 7-(3- o4~

{methoy{sthilamineivisthyiiphenyli-4-
ae-34-dibydroguinszolin 3l -Nehydrooas
Z2-methanssulfonyl2-mathylbutanamids

5G4 | (2R p4-{7-{2-fluare-4-

{{n';et‘wwgdm %:meiwﬂ henyl-g-odo-3,4¢
dibydrogu a3 N-Rydnmy-2-
meﬁhanesuiton),fi»'zﬁmathyibutanami(:i&

51 | R ethoxyaminoimet ~'§j~? " {
flunrophieny -4eoxo-3, 4-dihvdroquinazolin-g. o O‘“*SL‘:U ;
yii-Ne-fydroxy-2-methanasulfonyl-2- 7 \;/ S 1 Mo
methwibulanantide ’ ﬁfx\’,f“-\/k_wc; &

y i k! ¢ "
N A ,;4\9_
82 1 2RN- wxdf‘oxy&«r‘““f‘aﬁ a8

rnethowy{methyhamino}m {
oxo-3,4-¢ih yvim{mmazafm Byl
methiytbutanamide

5 pharmaceutioally a

zeeptable st thaf

o
+
1
821

: BF

. In one aspect, the presant invention reiawn to-a compound of Forvula (1T}

g
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Ry & -
i SORs o/
Bs. b i 5 l
’ \'\,\ 7 '\\‘\\\ 2N NN R
N Mo YT M
i : e = i Ry
i Y g
i Ry
N AN PR ¥ 2
4 N Ny {3

whers:
each R ar R independently is selected from hydrogen, hydroxy or straight or branched
£21-Cq @iyl

P g O Cy-Ca alkyl or -stralght or branched C+Cs

“n

-hyaroxy,-straight or branched
alkonty:

mach RY, RERT,
~{CHahOH

haloatkyl,

RPor R r

.~ J\é ~NR Py, ~straight or branched C-0 alkyl, ~straight or branched- (ﬂ»k/g

independently Is selected from hydrogen, halogén, ~OH,

-straight or branched G-Cs alkoxy, ~straight or branched C+Ce heloaikony,

8 ~Qestraight or hranched-G - Ce haloalkyl,
R s heterooyalyl, avyl, or heteroany;

whare:

sach R, R% R &, R¥ or RV as definad above optionally is further substituted with

more substiusrds sel

Qg0

""“

cled from hydragen, halogen, ~OR, {CHapOH, -C2N, -

16 NRRg, ~(CHaNRPy -straight or branched Cr-a aik’yi‘ «straight or branched-Ci-Gs
haloaliod, ~sirajght or branched C+Cs afoxy, «{{ .H 23x slralght ot branchsd GG athonyy, -
straight or branched €0 halogltory, ~Q-slraight or branched-Cye-Cs haloalkyt, ~C-Cs
cyaloaliyl, ~{CHy)e cycloalkyl, ~hetercoyelyl, -(CHelw heteroayolyl, ~N-heteronyolyl, -
(CHaN-heterocyolyl, arvl, -heteroand, ~(CHyhateroaryt, -0 %‘n}d}H’C}H,CHMuH}: -

20 C{O)0Ry, {CHahe GIQIOR ¢;
~NEENRAR, S{(THD e NR - NRu R, ~O-(CHa e N{R NRR;: _

pach Ra, By By R R, ot R ss defined ahove independently is w@iw&u
fromy hydrogen, *ssa ight or branched Qe atkyl, ~straight or branched GGy
aikoxy, ~{GHesiralght o branched O .C:@ atkonty, (GHOH, ~straight or
25 branched-CCy haloalkyl, -Ci-Ce-cycloaibyl, -{CHLC Caavcinatkyl, haterooydyl,
{C% sihetercoyalyl -N-haterooyaivt, ~{CH)N-heterooyaivi, aryl, heleroaryl, or -
{CHaxheteroaoyl, {{CHRLheteroary, -NR By, -C{OYOR;, ~{([CHCIOYOR, ‘
where;
saoh Ry, Ry, Ry, or Rils hydrogen, -straight or branshad Gi-Ca alkyl
20 ar -siraight or branohed-G-Cy haloaikyl;
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nis an integar selected from 1o 3;
% is O or an integer from 1 45 6 or
a phanmacetically salt thereof.

in one aspat, the prasent invention relates to a compound which is;

Ex. | Compound Name | Chemicnd Strustive
18 | 2R} N-hydroxy-2-methanesulfonyi-Z-methyl-
£-17-{4-methylphenyl-4-ox6-3, 4-dikydre-
1.2 3-bamratriazin-3-ylbutanamide
o Oy
T oHG \[ &
/’\ A g \\,/ <
£ \;5 o N o
R o }\‘ ”
1 ;{ ih
MG Ao
A8 2R 72 o4 meviayipfimyih -GXG-
3 4-dihydro-1,2,3-benzotriasin-3-yl-§-
hydraxy-2-methanesulfonyd-2- o
methylbutanamide D ¢Q>§;t:‘§
Rray ., /‘\S /’?/'zv ti
NN T on
P S @
A
e g
5 ' ; of
‘a pharmaceutically scceplable salt therent,
In one aspect, the prasent invention relates to acompound of Formula (VY
(I
wheare:
18 ~ex TEprBsenis a dauble bond or s non-existent such that 2 single bond exdzts In
position;

each R or R? independently is sslectad from hydragen, hydroxy or stralght or branchad
G alky; ’

- 4G -
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Do

10

485

3

20

1y
&

R¥js (¥, <hydroony,~steaight o branchod Ch-Ce allkl or -straight or branched Gy
Aoy
sach R, R R, RPor RY independently is selentad from hydrogen, halogen, -0H,
S{CHOH, -CEN, NRFs, ~straight ar ranched CiCo alliyl, ~straight or franched-Cs-Cs
haloaliod, ~slraight or branched CCy alkoxy, -straight or branched -G haloalsoxy,
Ostradght or branched Gy haidaii«:yi;
R is hutercoyolvl, ary, or heleroaryl
wheres
sach R, RERE R, RY or R%as defined above optionally is further substituted with
ove o raote subsituents selected frony hvdragen, hadogen, ~OH <{CHLOH, -CaN, ~
NFRy, {OHLNRM, -straight or branched GGy aliyl mfazdstr}z vranehisd-GCs
alorlkyl, ~straight or branched Ga-Ce afkoxy, «(CHe}y stralght or bravched Cr-Us alkony, -
siralght or branched Q-Cs haloalkoxry, ~O-straight or branched-C+ Ty halvalky, <G4
oyoloaikyl, {GH - oyoloatkyd, ~hateroeyold, {GH - hetarocyely, -Mehelerooyelyl, -
{CHaxMN-haterocyohd, arvl, -heleroardl, -(CHale-hateroaryd, ~O-{CGHL CHIGHICHAGH}, «
CEDORy, «{CH- C{O0OR ¢;
NREMNRR, {OHNBe-NRR), ~O-{CH ANERNRRy
 each R, Bi, Ry Ra, Re, of Reas dafined above independently is selacted
from hydrogen, -straight or branched O-Cy allsyl, ~sbraight or branched C-Gs
atboxy, {CH ) stralght or branched GOy glkoxy, {CHROH, -siraight or
branched-C-Us haloatkyl, -C-Cs-oydoalioyl, {CHLC1 Geoyeloatkyt, helerooyaiy,
~(CH;,;'}X%*.eierm‘)t‘ v-N-hoterooyalyl, -{CHaaiN-hetarooyely, anyd, hateroaryd, or -
CHhetarosr 'i, F{CHRhetermanyd, -NRgRs, ~C{OIOR; | ~{TH)S{GHORy;
wheve ‘ :
sach Ry, R By or Rils hydrogen, -straight of branched Gy-Cealikd
or ~straight of branched GO haloalkyl,;
nis aninteger selecled fom 110 3,
Xis 0 or an integer from 110 & or
a nhsrmacsutivaly sait therent,

hyone aspect, the presant hwantion relales ioa A compound of Formuta ¥k
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15

20

wharss

aach R or R? independenily is selestad from hydrogan, byrdeaxy or straight or branchad

Cplg alkoyl;
B3 -0, ~hydroxy,-straight or branched Cr-Ce alkyl or -shaight oy branched Co-0s
allkoxy :
sach B*, R® R7, RPor R® indepandently Is selscled from hydrogen, halogen, -OH,
~{OH: LOH, -C8N, ~NRRy, -straight or branched TrCs alkyl, ~straight or branched-G4-Cg
fialnalicn, -stralght or branched $i-Cs alkexy: ~siraightor brasiched Gi-0s haloaikoxy,
«-styaight or branched- LG hadoalkyl;
B s hateroeyolyd, avy, or heteroary;
whora:
each R, RY RE B, RY o RYas delined above optionally is further substituted with
ohe or more subsiifuents selectad from hydrogen, halogen, ~OH, A{TH)OH, -CEN, ~
NR:Ry, {CHANRR,, ~elraight or branched GGy alkd, -sieaight or tranched-Gi-Gy
halostkyl, -straight o branched GG alkoxy, ~(OHy)y straight or fwanchad Gi-Ge alkenty, -
siraight or branched 0-Cy hieloalkoxy, ~O-siminht of branched-C-Cs haloalky, ~C4-Cs
oyclostiyl, {0Hzhe oycloalkyl, -haterocychd, {CHz) heterooyelyl, ~N-heterooyaiyl, -
{GH W Nhederooyelyl, eyl ~hederoanyd;, ~{CHheteroesyl, ~O- {QHZ BOFHORCH{OM), ~
C{OMOR, {CH2) CLOIOR ¢
NRENRER, (CH e NRgNRyiRy, ~O-f0H: b N Ry
aach Ry, Ry, Ry, Ry, Re, o Reas defined above ndependantly fs salacted
from hydregen, ~straight o branched -Gy alloyd, -straight or branched C+Gs
aikony, <CHakstralghl or branched C-Ce alkoxy, <{CHLOH, ~straight of
hranched-0-Cs haloalky, -G-Cenycioalkd, <CHLG1-Ceoynloalkyl, histerooyoly,
= GHabstarooyelid-N-haterooyabd, {CHaN-helsrocyalyl, avyd, heteroaryl, or
{CHapdwteroand, {UHR g Lhslaroary, -NRgRy, ~CHO0R;  {fCHGGIGI0R;
whers:
agch Ry, Ry Ry, or Rils hydrogen, -straight or branched Gi-Cs alkyl
or ~shraight or branched Gy~Ce haloalivyl,;
S

PCT/IB2016/057451
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s an integer salscted from 1o &;

¥is §aran inlegerrom tio 8 or

a pharmacsuticalty sait therent,

in one aspect; the present invention relates o

PCT/IB2016/057451

2 compaund which e

Chamical Btructure

Componnd Name
2R1-48- {Z“ﬁt crophernyi4-oxe-t,2,3.4-
tetrabydrolsagiing! m~2~y3 Nehyrd mv\ e
mnthanesudfonyl-: vmeiﬁy.gutanam;w

2R Nt 2-msthanesiffonyh-2-mathyl-4~
B-{4-{{marpholin-4-yhmeth v‘}p%*@n 0 yi—owv
2.3 d-telrabvdvoisoquingiin-2yiihutanamids

o e

—

> i
“ y Qr

10

a pha

rmaceuticelly acceptable sall theraof,

iy one aspedt, the presant invention refates toa compound of Formitda (¥

532R3 R}'d

o)

ST
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- whersin:

each R or RY independently is selected from hydrogen, hydroxy or straight or branthed
O~ alkyl; '

R¥ s -0, ~hydroxy,-sfraight or branched C1-Cs alky] or -straight or branched C1-Ce
alkoxy, ,

pach R*, R R, RPar RY indepandently is éeiec?zm.r‘i from hydrogen, halogen, -OH,

~{CHOH, “CEN, -NRuRy, -straight or branched £y~ Ce atkyl, ~slraight or branched-Cy-Cs
haloalioyl, ~straight or branched Gi-Ceratkoxy, -straight or branched Ci-Cs haloalkoxy,
-C-sitraight or branched-C-Cq haloaliyl;
' R%s heterocyaly!, anyl, or heteroaryl;

whers: ,

sach RY, RS B8 R7, R® or R as defined above optionally is further substituted with
one or more substituents selectad from hydrogen, halogen, -OH, {CHROH, -CEN, -
NERoRy, ~{CHNRR;, «straight or branched G0 alkyl, -stralght or branched-G4-Ce
halaalkyl, -stralght or branched Ci-Ce alkoxy, -{CHzls straight or branched Ca-Ts alkoxy, -
straight or branched Cq-Gs haloalkoxy, -O-straight or branched«ﬁrﬂg.haioalkyi, “GCs
oycloatkyl, {CHz)e cycloalkd, -heterocyelyl, -(CHz)e- heterocyelyl, -N-heterooyelyl, -
(CHa)xN-heterooyolyl, aryl, “heteroaryl, <(CH,)r-heteroaryl, -Q-(CH)GHOHICHA{OH), -
C{OHORy, (CHa)e CLOYOR ¢ '
SNRg-NRaRy, ~{CHal NRg-NRpR;, ~O-{CH5-N{R )} -NRp Ry,

gach Ra, Rp, Re, Ry, Re, or Ry as defined sfao.ve indapendantly is zelacted

from hydrogen, -straight or branched Ci-Ce alkyl, siralght or branched C-Ce

alkoxy, ~(THa)k stra.ight or branched CyCGq alkoxy, -{(CHaxOH, -straight ar

branched-04-Cg i‘:éioaikyi, C-Co-cyoioalkyl, {CHaC1.Ca-oycloalkyl, heteraaoyolyl,

{CHa)heterooyeivl-N-heterocyelyl, ~(GH)N-heterocyetyl, aryl, heteroaryl, or -

N

(CHzheteroaryl, {CHR b e*@’m"i -NRgRy, -C{OJOR;, -{CHC{OJOR;;
whete
each Ry, Ry, Ry, or Rils hydrogen, -straight or branched C-Cs alkyl
ar ~stralght or branched-Ci-Cs haloalkyl,;
nis anintegsy selected from 1 @ 3
X5 0 oran integer from 1 {e §; or

a pharmaceutically salf thersof,

in ang aspect, the mresent nvention relates to | compound which is;
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EX. Compoupd Name Chermical Structura
53 (ER)-i\J-:ﬂy'a{my' -l‘ﬂ(‘iflaﬁ,&:ii for yi 4-[8-{4- k
mathoyyphanyly1-oxo-1,2-dihvdrolsoguinalin. - ]
2-yll-2-methyibutanamids J‘ 5 ,,\\., =, 0 :
s R g/k yo
& ospeo”
|
5 (2R )-N-hydroxy-2-methanesulfonyl-2-methyl
4-{6-{4-mathylphenyll-1-oxo-1,2- By i
SN 5 03 O=8=0
dinydrofsequinoin-2-vilbutanamide A T
1 S RaNVIE NPT P N
E i f; Yoo
ﬂ/\‘v/ u\t‘(/; i 6]
< '\fﬁf
55 '“?R, 8- uom-ti rethinyphenyi1-oxo
¥ e
~dtkyd-u;<«aau.nainm -1 E".yfimxf'Z _ 9 Q“Ug ,
thanesulfonyl-2-met] 1\,:ibutaa:na‘mide ,.«;/“«T{) ~ g‘\w"\fﬁ“\ﬁr" R
‘ /\‘/\~/ A H
gy :\ g
5 {2R2)N- wyd ovuZmehaneam‘o; wisZ-mathyl-
A-{{-ox0-5 wi-1, 2-dihydroiseguinein-2- e
}mutanarrt.da L\.‘/;J\:\ i Ay o]
: E\§; /j\,»Ty.{:“!\\//‘\g 1 QH
. N
a Q=50 H
57 2R)- 4 {f* 41,8 dmvd ro-2-berzefuran-S-yl-1-
a1 d:iﬂydmrom ginolin-2-y{]-N-hydroxy-2-
met.m‘awuir onyi-2-misthyibutanamids )
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53 {ZR)-N-hydro _,f 2=t h nesulfonyl-2-methyk
4-18-{B-methyl-1 3-thidzobZ-yl)-1 -oxo1, 8
ditydretsoguinglin-2-yilbuianamidea

- . O ":: }'iza

A {:\\\\ /./’N\;‘\:;, o \\&‘\’»:{! {:§
fAIBES
)
ﬁﬁ{‘
Ge {2R}~4{8w’4~ yena-2-fluos p- anyll-1- f‘)\O" ?
ditiydroisoguinotin-2-yil-N-ydro <y,~z.~ o O:éio
miethanasuifanyl2- math vibutanamids T
B g e o
’i\/)i'v t & : @
o "E‘fL‘T
N7

50 (2R} -N-hydraxy-2-methanesulionyl-4-i5-{6-
-ﬂetha\(yp\rrmﬁ F-yi-1-oxo-1, 2~ i
dihydrolsoquinalin-2-yii-2-methyibutanamide

81 2RM-{8-[3-{dimst h\f'am na:puuzyi} O
1, 2-dihydroisuquinolin-2-yii-N-hydroxy-2-

methanesulionyi-2-metiibulanamide
32 (ZR}-4-{5-B-{dimethylaminoigyidin-3-yil-1-
o2 cmyfi;:mow‘nf)m H-N-hydroxy2-
methanesutfonyi-2-meitiyibulanamide §\3 N
A g N
+ 3.3, LRy
N e L od
Lo Mo M ] Hog
L‘:\x \T(" R 1
5{‘.' (_:{3‘_‘.::0

<
"y

'
e

[Ss
¥

P
13
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83 {ER 4802 {dimaihyigmi :‘o Dy jvmg 11+
oxg-1, I-dibydrolsuguingdin-Syil N @‘*On D
mathanesulfonyl-2 “nem\,‘ibutana
34 {ZRp-N-hydrovy-2-methanesuiforyl-S-methyls
4-{B-{4-{imorpholin-d-yiimathylipheny}-T-oxu-
1,.2-dihydroisoquinolin-2- \,i):}t,tm.aﬂ ide
|
& [sE3ow "
3 ; ¥
v A, Ny
e
g P -E%\ i:\ &3 &
O/ \\5 { »\j,«‘ N e
G A
e (2R354 HdimethylaminoimeathyllZ
' iorophs ys‘:~?~0>m 1. 2-dihvdralsogquinglings o o:éw .
IR, .7 e Ao i E ]
~;E «i hydroxy-2-methanesuifonyl2 i g '}""’q\o”
mathylbutenamide [0 &
,/Q§r‘, XN
N /g\ /’/L,,
NETNE
56 {(2R-4-16-{2-Tluoro- 4 {2~
meathoxvethyl imathylaminaimetaipheny)-
troxo-t, 2-gihydraisoquinofin-2-gi-Nehpdroxy-
Zeoethanssyl toz“wi Zansthyibilanamids
{..-;S&.QQ‘,SCA,
57 (R4 {-’* {2-fluoro-4-{{z-
methoxyethyhamingls yirhenyli-1-0xo-
1.2~ ,d claoauinoline-2-yi-N-hwdroxy-2-
C msthanesulfonyl-2 methyibittanamide
Y e
Rt TF
S

26
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A

(R)-4-(7-(4-(dimethylamino)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-
2-(methylsulfonyl)butanamide trifluoroacetic acid salt (Example 4

o) SO,Me
L
O N/) HN~on
i

(R)-4-(7-(4-(difluoromethoxy)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide (Example 5)

LA

(R)-4-(7-(2,3-difluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2- methyl-2-
) SO,Me
@)

SO,Me

N/) HN\OH

OH

10  (methylsulfonyl)butanamide (Example 6) F X

(R)-4-(7- (2,5-difluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (Example 7)

SO,Me

15

-32-
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(R)-4-(7-(2-fluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2- methyl-2-
O SO,Me
: )
HN\OH

(methylsulfonyl)butanamide (Example 8)

(R)-4-(7-(3-fluoro-4-methylphenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-

>

o) SO,Me
OO
N/) HN\OH

5  2-(methylsulfonyl)butanamide (Example 9) F X
(R)-4-(7-(4-(difluoromethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-
2-(methylsulfonyl)butanamide (Example 10)
0 SO,Me
e
HN
N/ “OH
F 7
F
(2R)-4-[7-(2,6-difluorophenyl)-4-oxo-3,4-dihydroquinazolin-3-yl]-N-hydroxy-2-
15  methanesulfonyl-2-methylbutanamide (Example 11)
SO,Me
< (]
HN‘OH
(2R)-4-[7-(1,3-dihydro-2-benzofuran-5-yl)-4-0xo-3,4-dihydroquinazolin-3-yl]-N-
20  hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 12)

@) 0=8= H
N H “OH
.
1
(2R)-4-[6-fluoro-7-(4-methoxyphenyl)-4-0x0-3,4-dihydroquinazolin-3-yl]-N-
25

hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 13)

-33-
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(2R)-4-[8-fluoro-7-(4-methoxyphenyl)-4-o0x0-3,4-dihydroquinazolin-3-yl]-N-
5  hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 14)

(2R)-4-[6-fluoro-7-(4-methylphenyl)-4-0x0-3,4-dihydroquinazolin-3-yl]-N-
10  hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 15)

(2R)-4-[5-fluoro-7-(4-methoxyphenyl)-4-0x0-3,4-dihydroquinazolin-3-yl]-N-
hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 16)

15 ;
(2R)-4-[5-fluoro-7-(4-methylphenyl)-4-0x0-3,4-dihydroquinazolin-3-yl]-N-
hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 17)
- 0y
N\/\PLH,OH
0] O=?=O
20 ’

(2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-[7-(4-methylphenyl)-4-0x0-3,4-
dihydro-1,2,3-benzotriazin-3-yllbutanamide (Example 18)

-34 -
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. o)
N .
HOH
0=5=0

(2R)-4-[7-(2-fluoro-4-methylphenyl)-4-0xo0-3,4-dihydro-1,2,3-benzotriazin-3-yl]-N-
5  hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 19)

15 (2R)-4-(6-fluoro-7-{4-[(morpholin-4-y)methyllphenyl}-4-o0x0-3,4-
dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide )Example
20)

20
(2R)-4-(6-fluoro-7-{4-[2-(morpholin-4-yl)ethyl]phenyl}-4-0x0-3,4-
dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
21)

25
(2R)-4-[7-(4-{[cyclopropyl(methyl)amino]methyl}phenyl)-6-fluoro-4-oxo-3,4-
dihydroquinazolin-3-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
22)

-35.
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(2R)-4-[6-fluoro-7-(2-fluoro-4-{[(2-methoxyethyl)(methyl)amino]methyl} phenyl)-
5  4-0x0-3,4-dihydroquinazolin-3-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

I
0 0=5=0

N\OH
)

N
(Example 23) 07 ;
(2R)-4-(7-{2,3-difluoro-4-[2-(3-methoxyazetidin-1-yl)ethyl]phenyl}-6-fluoro-4-
0x0-3,4-dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

10 (Example 24)

(2R)-4-(7-{4-[(cyclopropylamino)methyl]-2-fluorophenyl}-6-fluoro-4-oxo-3,4-
dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
15 25)
|
O= :pH
' ~OH

(2R)-4-(6-fluoro-7-{2-fluoro-4-[(morpholin-4-yl)methyl]phenyl}-4-0xo0-3,4-
20  dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
26)

-36 -
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(2R)-4-{6-fluoro-7-[2-fluoro-4-(2-hydroxyethyl)phenyl]-4-ox0-3,4-
dihydroquinazolin-3-yl}-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
5 27)

(2R)-4-{6-fluoro-7-[4-(2-hydroxyethyl)phenyl]-4-ox0-3,4-dihydroquinazolin-3-yl}-N-
10  hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 28)

(2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-(8-methyl-7-{4-[(morpholin-4-
ylmethyl]phenyl}-4-oxo0-3,4-dihydroquinazolin-3-yl)butanamide (Example 29)

O= :\O H
“OH
15 N ;
(2R)-4-[6-fluoro-7-(6-methoxypyridin-3-yl)-4-0x0-3,4-dihydroquinazolin-3-yl]-N-
hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 30)
20 :

(2R)-4-(6-fluoro-4-oxo-7-phenyl-3,4-dihydroquinazolin-3-yl)-N-hydroxy-2-
methanesulfonyl-2-methylbutanamide (Example 31)

-37 -
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(2R)-4-[7-(1,3-dihydro-2-benzofuran-5-yl)-6-fluoro-4-oxo-3,4-dihydroquinazolin-
3-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 32)

5 ;
(2R)-4-{7-[6-(dimethylamino)pyridin-3-yl]-6-fluoro-4-oxo-3,4-dihydroquinazolin-
3-yl}-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 33)
10 :
2-(4-{6-fluoro-3-[(3R)-3-(hydroxycarbamoyl)-3-methanesulfonyl-3-
methylpropyl]-4-ox0-3,4-dihydroquinazolin-7-yl}phenyl)ethyl acetate (Example 34)
- | —
0=8= H
H “OH
O
15 ;

(2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-(7-{4-[(morpholin-4-
yl)methyl]phenyl}-4-0xo0-3,4-dihydroquinazolin-3-yl)butanamide (Example 35)

|
O 0=5=0

N
N/\);Y \OH
>

20 U O

(2R)-4-[7-(2-fluoro-4-{[(2-methoxyethyl)(methyl)amino]methyl}phenyl)-4-0xo-
3,4-dihydroquinazolin-3-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
(Example 36)
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(2R)-4-(7-{2-fluoro-4-[(morpholin-4-yl)methyllphenyl}-4-o0xo0-3,4-
5 dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
37)

10 (2R)-4-[7-(2,3-difluoro-4-{[(2-methoxyethyl)(methyl)amino]methyl}phenyl)-4-
0x0-3,4-dihydroquinazolin-3-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
(Example 38)

N
H “OH
O
15 (2R)-4-[7-(4-{[cyc|opropyl(methyl)amino]methyl}-3-ﬂuorophenyl)-4-c;xo-3,4-
dihydroquinazolin-3-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
39)
— | p—
0=8= H
H “OH
]

20
(2R)-4-(7-{4-[(3,3-difluoroazetidin-1-yl)methyl]-2-fluorophenyl}-4-oxo-3,4-
dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
40)

-39-
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(2R)-4-(7-{4-[(cyclopropylamino)methyl]-2-fluorophenyl}-4-ox0-3,4-
dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
5 41)

(2R)-N-hyd roxy-2-methanesuIfonyl-2-methyl-4-(7-{4-[2-(morphoIih-4-
yhethyl]phenyl}-4-0x0-3,4-dihydroquinazolin-3-yl)butanamide (Example 42)

@

10
(2R)-4-(7-{2-fluoro-4-[2-(morpholin-4-yl)ethyl]phenyl}-4-0x0-3 ,4-
dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
43)
— | —-—
O=8= H
H “OH
O

15

(2R)-N-hydroxy-4-{7-[4-(2-hydroxyethyl)phenyl]-4-ox0-3,4-dihydroquinazolin-3-
yl}-2-methanesulfonyl-2-methylbutanamide (Example 44)

oA
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(2R)-4-{7-[2-fluoro-4-(2-hydroxyethyl)phenyl]-4-0x0-3,4-dihydroquinazolin-3-yl}-
N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 45)

O 0=5=0 H

~N<
H OH
O

HO :
5 (2R)-4-[7-(4-ethoxyphenyl)-4-0x0-3,4-dihydroquinazolin-3-yl]-N-hydroxy-2-
methanesulfonyl-2-methylbutanamide (Example 46)

O O:é=0 H
CEE.
G _

(2R)-N-hydroxy-2-methanesulfonyl-4-{7-[4-(methoxymethyl)phenyl]-4-0x0-3 4-
10  dihydroquinazolin-3-yl}-2-methylbutanamide (Example 47)

|
0=8=0

:lll JT : ~OH
OGN
/O .

(2R)-4-{7-[2-fluoro-4-(2-methoxyethyl) phenyl]-4-oxo-3,4-dihydroquinazolin-3-
15  yl}-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 48)

(2R)-4-[7-(3-fluoro-4-{[methoxy(methyl)amino]methyl}phenyl)-4-0xo0-3,4-
20  dihydroquinazolin-3-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
49)

-41 -
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(2R)-4-(7-{2-fluoro-4-[(methoxyamino)methyl]phenyl}-4-o0x0-3,4-
dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
5 50)

(2R)-4-(7-{4-[(ethoxyamino)methyl]-2-fluorophenyl}-4-0xo0-3,4-
10  dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example

|
0 0=8=0 N
“OH

T

_N
51) 0

(2R)-N-hydroxy-2-methanesulfonyl-4-[7-(4-
{[methoxy(methyl)amino]methyl}phenyl)-4-0xo-3,4-dihydroquinazolin-3-yl]-2-
15  methylbutanamide (Example 52)

(2R)-N-hydroxy-2-methanesulfonyl-4-[6-(4-methoxyphenyl)-1-oxo-1,2-
20  dihydroisoquinolin-2-yl]-2-methylbutanamide (Example 53)
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(2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-[6-(4-methylphenyl)-1-0x0-1,2-
dihydroisoquinolin-2-ylJbutanamide (Example 54)
I
o] O—S“—‘\p H
“OH

(2R)-4-[6-(2-fluoro-4-methoxyphenyl)-1-oxo-1,2-dihydroisoquinolin-2-yl]-N-
hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 55)

O 0=8=0 H

10 (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-(1-ox0-6-phenyl-1,2-
dihydroisoquinolin-2-yl)butanamide (Example 56)

15
(2R)-4-[6-(1,3-dihydro-2-benzofuran-5-yl)-1-0xo-1,2-dihydroisoquinolin-2-yl]-N-
hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 57)

|
O O:S:O|_|
g o
= 0]
{1

20
(2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-[6-(5-methyl-1,3-thiazol-2-yl)-1-
0x0-1,2-dihydroisoquinolin-2-yllbutanamide (Example 58)

a
S X 0
NV\PkH,OH
O O:?:
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(2R)-4-[6-(4-cyano-2-fluorophenyl)-1-o0xo-1,2-dihydroisoquinolin-2-yl]-N-
hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 59)

5
(2R)-N-hydroxy-2-methanesulfonyl-4-[6-(6-methoxypyridin-3-yl)-1-0x0-1,2-
dihydroisoquinolin-2-yl]-2-methylbutanamide (Example 60)
|
0O 0=S=0 H
N OH HCl
| N = 6]
o7 N7 :
10 (2R)-4-{6-[4-(dimethylamino)phenyl]-1-0x0-1,2-dihydroisoquinolin-2-yl}-N-

hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 61)

O
N -
O:?:

(2R)-4-{6-[6-(dimethylamino)pyridin-3-yl]-1-ox0-1,2-dihydroisoquinolin-2-yl}-N-
15  hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 62)

N\/\PLN,OH
H

O=?=O

(2R)-4-{6-[2-(dimethylamino)pyrimidin-5-yl]-1-0x0-1,2-dihydroisoquinolin-2-yl}-
N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 63)
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O

.OH
NO

O O=?=O H

(2R)-N-hyd roxy-2-methanesuIfonyI-2-methyI-4-(6-{4-[(morphol7in-4-
yl)methyl]phenyl}-1-oxo0-1,2-dihydroisoquinolin-2-yl)butanamide (Example 64)

5 O O p O

(2R)-4-(6-{4-[(dimethylamino)methyl]-2-fluorophenyl}-1-oxo0-1,2-
dihydroisoquinolin-2-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
65)

10 :
(2R)-4-[6-(2-fluoro-4-{[(2-methoxyethyl)(methyl)amino]methyl}phenyl)-1-0xo-
1,2-dihydroisoquinolin-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
X
(Example 66) 07 ;
15
(2R)-4-[6-(2-fluoro-4-{[(2-methoxyethyl)amino]methyl}phenyl)-1-oxo0-1,2-
dihydroisoquinolin-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
67)
|
] O= =OH
.\‘\\ R ,H
]
o)
20 :
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(2R)-4-[6-(2-fluoro-4-{[(2-methoxy-2-methylpropyl)amino]methyl}phenyl)-1-0xo-
1,2-dihydroisoquinolin-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

(Example 68) |
o) 0=8=0
NW N-oH
O
YS Ul
~o N F :

5
(2R)-4-(6-{4-[(dimethylamino)methyl]-2,3-difluorophenyl}-1-oxo-1,2-
dihydroisoquinolin-2-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
69)
10
(2R)-4-[6-(2-fluoro-4-{[(3-methoxypropyl)(methyl)amino]methyl}phenyl)-1-oxo-
1,2-dihydroisoquinolin-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
|
O O=S=\\Q H
0 N\
OH
o) HCI
|
o) N
(Example 70) © 7 ;
15 (2R)-4-[6-(2-fluoro-4-{[(3-methoxypropyl)(methyl)amino]methyl}phenyl)-1-oxo-
1,2-dihydroisoquinolin-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
O= :\OH
\O/H
O

(Example 71)

(2R)-4-[6-(4-{[(2-ethoxyethyl)amino]methyl}-2-fluorophenyl)-1-oxo0-1,2-
20  dihydroisoquinolin-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
72)
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0=$=0

/\O/\/H

(2R)-4-{6-[2-fluoro-4-({[2-(propan-2-yloxy)ethyllamino}methyl)phenyl]-1-o0xo-
5 1,2-dihydroisoquinolin-2-yl}-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
(Example 73)

10 (2R)-4-[6-(2-fluoro-4-{[(2-hydroxyethyl)(methyl)amino]methyl}phenyl)-1-oxo-
1,2-dihydroisoquinolin-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
(Example 74)

15

(2R)-4-(6-{4-[(cyclopropylamino)methyl]phenyl}-1-0x0-1,2-dihydroisoquinolin-2-
20  yD-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 75)

|
O O= :PH
Aj\[( ~OH
/ o
Yo

(2R)-4-(6-{4-[(cyclopropylamino)methyl]-2-fluorophenyl}-1-oxo-1,2-
25  dihydroisoquinolin-2-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
76)

v
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(2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-(1-ox0-6-{4-[(1,2,2-
trimethylhydrazin-1-yl)methyllphenyl}-1,2-dihydroisoquinolin-2-yl)butanamide
5 (Example 77)

(2R)-N-hydroxy-2-methanesulfonyl-4-(6-{4-[(methoxyamino)methyl]phenyl}-1-
o0x0-1,2-dihydroisoquinolin-2-yl)-2-methylbutanamide (Example 78)

I
6 o0,

“OH
O
10 :
15
(2R)-4-(6-{4-[(2,2-dimethylhydrazin-1-yl)methyl]phenyl}-1-oxo0-1,2-
dihydroisoquinolin-2-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example
20
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(2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-(6-{4-[2-(morpholin-4-
yhethyl]phenyl}-1-0x0-1,2-dihydroisoquinolin-2-yl)butanamide (Example 80)
RS
“OH
O

(2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-(1-0x0-6-{4-[(2-oxopyrrolidin-1-

ylmethyl]phenyl}-1,2-dihydroisoquinolin-2-yl)butanamide (Example 81)
0

(2R)-4-[6-(6-{2-[cyclopropyl(methyl)amino]ethoxy}pyridin-3-yl)-1-ox0-1,2-

dihydroisoquinolin-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example

O\\S/;O

N/\/Sf “OH
| | X Z O F
FiF
v/N\/\O N/
HO™ 0

82) ;

(2R)-4-[4-fluoro-6-(4-methoxyphenyl)-1-0x0-1,2-dihydroisoquinolin-2-yl]-N-
hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 83)

o) L X
A\
N /\/3:0
P (@]

(2R)-4-(4-fluoro-1-oxo-6-phenyl-1,2-dihydroisoquinolin-2-yl)-N-hydroxy-2-
methanesulfonyl-2-methylbutanamide (Example 84)
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O
N -
N OH
O 02?20 H

(2R)-4-(6-{4-[(dimethylamino)methyl]phenyl}-4-fluoro-1-oxo-1,2-
dihydroisoquinolin-2-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example

0 0=8=0
N §
O = HN<on
T
5 85) ~ ;

(2R)-4-[6-(6-ethoxypyridin-3-yl)-4-fluoro-1-0x0-1,2-dihydroisoquinolin-2-yl]-N-
hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 86)

0
O 0=8=0
10 | ;
(2R)-4-[4-fluoro-6-(6-methoxypyridin-3-yl)-1-0x0-1,2-dihydroisoquinolin-2-yl]-N-
hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 87)
[ Chiral
o) 0=5=0
HN‘OH
15 ’
(2R)-4-[4-fluoro-6-(2-fluoro-4-{[(2-methoxyethyl)amino]methyl}phenyl)-1-oxo-
1,2-dihydroisoquinolin-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
N
(Example 88) 07 ;
20
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(2R)-4-(6-{4-[(dimethylamino)methyl]-2-fluorophenyl}-4-fluoro-1-oxo-1,2-
dihydroisoquinolin-2-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example

O O= :9 H
‘ “OH
)
89) 07 :
5 (2R)-4-{6-[6-(dimethylamino)pyridin-3-yl]-4-fluoro-1-oxo-1,2-dihydroisoquinolin-

2-yI}-N-hydroxy-2-methanesulfonyl-2-methylbutanamide (Example 90)

(2R)-4-[6-(2-fluorophenyl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-2-yl]-N-hydroxy-
10  2-methanesulfonyl-2-methylbutanamide (Example 91)

N7

~
<

N.

OH

(2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-(6-{4-[(morpholin-4-
yhmethyl]phenyl}-1-ox0-1,2,3,4-tetrahydroisoquinolin-2-yl)butanamide (Example 92)

O
Ny

O
0 SGUOH
0O
A
g |

(2R)-N-hydroxy-4-{6-[4-(2-hydroxyethyl)phenyl]-1-0x0-1,2-dihydroisoquinolin-2-yl}-
2-methanesulfonyl-2-methylbutanamide (Example 93)

HO
20
2-(4-{2-[(3R)-3-(hydroxycarbamoyl)-3-methanesulfonyl-3-methylpropyl]-1-oxo-1,2-
dihydroisoquinolin-6-yl}phenyl)ethyl 2-(dimethylamino)acetate (Example 94)
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In another aspect, the present invention relates to a compound which is:

5 (R)-N-hydroxy-2-methyl-2-(methylsulfonyl)-4-(4-oxo-7-phenylquinazolin-3(4H)-
yhbutanamide (Example 1)

0 SO,Me

SO
N/) HN\OH

(R)-N-hydroxy-2-methyl-2-(methylsulfonyl)-4-(4-oxo-7-(p-tolyl)quinazolin-3(4H)-
10  yhbutanamide (Example 2)
O SO,Me

~ QGRS
N/) HN\OH

15
(R)-N-hydroxy-4-(7-(4-methoxyphenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanamide (Example 3)
0 SO,Me
T
O N/) AN~on
\o :
20 (R)-4-(7-(4-(dimethylamino)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-

2-(methylsulfonyl)butanamide trifluoroacetic acid salt (Example 4)
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(R)-4-(7-(4-(difluoromethoxy)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide (Example 5)

LA

o) SO,Me

QSR
N/) HN\OH

5 b
(R)-4-(7-(2,3-difluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2- methyl-2-
0 SO,Me
: 0
HN\OH
(methylsulfonyl)butanamide (Example 6) F X
10 (R)-4-(7- (2,5-difluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (Example 7)
SOzMe
: @)
HN‘OH
(R)-4-(7-(2-fluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2- methyl-2-
O SO,Me
: )
HN. OH

15  (methylsulfonyl)butanamide (Example 8) X
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(R)-4-(7-(3-fluoro-4-methylphenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-
O

SO,Me
SO RS
pz HN_
O N OH

methyl-2-(methylsulfonyl)butanamide (Example 9) F X

(R)-4-(7-(4-(difluoromethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-
2-(methylsulfonyl)butanamide (Example 10)

0 SO,Me

O N7 HN<oH
F 10 cor

a pharmaceutically acceptable salt thereof,

In one aspect, the present invention relates to a compound (R)-4-(7-(4-
(dimethylamino)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-

(methylsulfonyl)butanamide

or

a pharmaceutically acceptable salt thereof

In one aspect, the present invention relates to a compound which is (R)-4-(7-(2-
fluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-

(methylsulfonyl)butanamide

;or
a pharmaceutically acceptable salt thereof
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It is recognized that the compounds of Formulas (I1A), (I) to (VI), respectively, or
pharmaceutically acceptable salts thereof of the present invention as defined above
may exist in forms as stereoisomers, regioisomers, or diastereiomers.

These compounds may contain one or more asymmetric carbon atoms and
may exist in racemic and optically active forms. For example, compounds of the
present invention may exist as a racemic mixture of R(+) and S(-) enantiomers, or in
separate respectively optical forms, i.e., existing separately as either the R(+)
enantiomer form or in the S(+) enantiomer form. All of these individual compounds,

isomers, and mixtures thereof are included within the scope of the present invention.

SUBSTITUENT DEFINITIONS

As used herein, the term alkali metal is intended to mean the Group | elements,

which include, but are not limited to lithium (Li), sodium (Na), or potassium (K) and the
like. The term alkali earth metal include, but are not limited to calcium (Ca) or
magnesium (Mg) and the like.

As used herein, the term "alkyl" represents a saturated, straight or branched
hydrocarbon moiety, which may be unsubstituted or substituted by one, or more of the
substituents defined herein. Exemplary alkyls include, but are not limited to methyl
(Me), ethyl (EY), propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl and the like. The term
"C1-Cs" refers to an alkyl containing from 1 to 6 carbon atoms.

When the term "alkyl" is used in combination with other substituent groups,
such as "haloalkyl" or "hydroxyalkyl", "arylalkyl", the term "alkyl" is intended to
encompass a divalent straight or branched-chain hydrocarbon radical.

The terms "halogen" and "halo" represent chloro, fluoro, bromo or iodo
substituents.

"Hydroxy" or “hydroxyl” is intended to mean the radical —OH.

For example, haloalkyl is intended to mean a saturated, straight or branched
hydrocarbon moiety substituted with one or more halogen groups, where halogen is
fluoro, chloro, bromo or iodo. Representative haloalkyls include, but are not limited to
trifluoromethyl (-CF53). tetrafluoroethyl (-CF.CHF;), pentafluoroethyl (-CF.CF3) and the
like. For example, hydroxyalkyl is intended to mean a saturated, straight or branched
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hydrocarbon moiety substituted with one or more hydroxy groups. . The term "C1-C¢"

refers to an haloalkyl containing from 1 to 6 carbon atoms.

As used herein, the term "alkeny!" refers to a straight or branched hydrocarbon
moiety containing at least 1 and up to 3 carbon-carbon double bonds. Examples
include ethenyl and propenyl.

As used herein, the term "alkynyl" refers to a straight or branched hydrocarbon
moiety containing at least 1 and up to 3 carbon-carbon triple bonds. Examples include
ethynyl and propynyl.

As used herein, the term “cycloalkyl” refers to a non-aromatic, saturated, cyclic
hydrocarbon ring. The term “(Cs-Cg)cycloalkyl” refers to a non-aromatic cyclic
hydrocarbon ring having from three to eight ring carbon atoms. Exemplary
“(C3-C8)cycloalkyl” groups useful in the present invention include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl.

“Alkoxy” refers to a group containing an alkyl radical attached through an
oxygen linking atom. The term “(C+-Ce)alkoxy” refers to a straight- or branched-chain
hydrocarbon radical having at least 1 and up to 6 carbon atoms attached through an
oxygen linking atom. Exemplary “(C+-C4)-alkoxy” groups useful in the present
invention include, but are not limited to, methoxy, ethoxy, n-propoxy, isopropoxy,
n-butoxy, s-butoxy, and t-butoxy. Representative haloalkoxy include, but are not
limited to difluoromethoxy (-OCHCF>), trifluoromethoxy (-OCF5), tetrafluoroethoxy (-
OCF2CHF2) and the like.

“Alkylthio-" refers to a group containing an alkyl radical atoms attached through
an sulfur linking atom. The term “(C1-C4)alkylthio-" refers to a straight- or
branched-chain hydrocarbon radical having at least 1 and up to 4 carbon atoms
attached through a sulfur linking atom. Exemplary “(C1-C4)alkylthio-" groups useful in
the present invention include, but are not limited to, methylthio-, ethylthio-,
n-propylthio-, isopropylthio-, n-butylthio-, s-butylthio-, t-butylthio- and the like.

Carbocyclic ring refers to a ring in which all ring atoms are carbon atoms,
which may be aromatic or non-aromatic, fused or non-fused and the like. Examples of
carbocyclic rings, may include, but are not limited to cycloalkyls, such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl and the like, aromatic or aryl rings, which include,
but are not limited to rings such as benzyl, naphthyl and the like, which include, but are

not limited to fused ring compounds, such as 1,2,3,4-tetrahydronaphthyl and the like.
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“Cycloalkyloxy”, “cycloalkylthio”, “cycloalkylamino” refers to a group containing
a saturated carbocyclic ring atoms attached through an oxygen, nitrogen or sulfur
linking atom, respectively.

"Aryl" represents a group or moiety comprising an aromatic, monovalent
monocyclic or bicyclic hydrocarbon radical containing from 6 to 10 carbon ring atoms,
which may be unsubstituted or substituted by one or more of the substituents defined
herein, and to which may be fused one or more cycloalkyl rings, which may be
unsubstituted or substituted by one or more substituents defined herein.
Representative aryl groups suitable for use in the present invention, may include, but
are not limited to phenyl, naphthalenyl, fluorenyl, and the like.

Heteroatoms are defined as oxygen, nitrogen, sulfur and the like.

Heterocyclic groups may be heteroaryl or heterocycloalkyl groups.

Each monocyclic heterocyclic ring of the present invention has from 3 to 7 ring
atoms and contains up to four heteroatoms. Monocyclic heterocyclic rings or fused
heterocyclic rings include substituted aromatic and non-aromatics;

Each fused heterocyclic ring of the present invention optionally includes
carbocyclic rings or heterocyclic rings;

"Heterocycloalkyl" represents a group or moiety comprising a monovalent
monocyclic or bicyclic radical, which is saturated or partially unsaturated (non-
aromatic), containing 3 to 10 ring atoms, which includes 1 to 4 heteroatoms
independently selected from nitrogen, oxygen and sulfur, and which may be
unsubstituted or substituted by one or more of the substituents defined herein.
lllustrative examples of heterocycloalkyls include, but are not limited to, Generally, in
the compounds of this invention, heterocycloalkyl groups are 5-membered and/or 6-
membered heterocycloalkyl groups, such as azetidinyl, pyrrolidyl (or pyrrolidinyl),
tetrahydrofuryl (or tetrahydrofuranyl), tetrahydrothienyl, dihydrofuryl, oxazolinyl,
thiazolinyl or pyrazolinyl, piperidyl (or piperidinyl), piperazinyl, morpholinyl,
tetrahydropyranyl, dihydropyranyl, 1,3-dioxanyl, tetrahydro-2H-1,4-thiazinyl, 1,4-
dioxanyl, 1,3-oxathianyl, and 1,3-dithianyl.

Additional examples of substituted heterocycloalkyl groups, which are partially
saturated non-aromatic groups that are suitable in the present invention, may include,
but are not limited to: 1,3-dihydroisobenzofuranyl, pyridin-4(1H)-one-yl, 3-hydroxy-1-
methylpyridin-4(1H)-one-yl, 3,4-dihydroisoquinolin-1(2H)-one-yl, quinolin-4(1H)-one-yl,
3-hydroxyquinolin-4(1H)-one-yl, 3-hydroxy-1-methylquinolin-4(1H)-one-yl, 5-chloro-1-
ethyl-6,7-dihydroxyquinolin-4 (1H)-one-yl, 5-chloro-6,7-dihydroxy-1-methylquinolin-
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4(1H)-one-yl, 1-ethyl-8-fluoro-6,7-dihydroxyquinolin-4(1H)-one-yl, 5-chloro-1-ethyl-6,7-
dihydroxyquinolin-4(1H)-one-yl, 1-ethyl-5-fluoro-6,7-dihydroxyquinolin-4(1H)-one-yl, 1-
ethyl-6-fluoro-7,8-dihydroxyquinolin-4(1H)-one-yl, 1-ethyl-7,8-dihydroxyquinolin-4(1H)-
one-yl, 6,7-dihydroxy-1-isopropylquinolin-4(1H)-one-yl, 1-ethyl-5,6-dihydroxyquinolin-
4(1H)-one-yl, 5-chloro-1-cyclopropyl-6,7-dihydroxyquinolin-4(1H)-one-yl, 1-
cyclopropyl-6,7-dihydroxyquinolin-4(1H)-one-yl, 1-(tert-butyl)-6,7-dihydroxyquinolin-
4(1H)-one-yl, 6,7-dihydroxy-1-methylquinolin-4(1H)-one-yl, cinnolin-4(1H)-one-yl, 1-
ethyl-6,7-dihydroxycinnolin-4(1H)-one-yl, 5-chloro-1-ethyl-6,7-dihydroxycinnolin-4(1H)-
one-yl, 1-ethyl-5-fluoro-6,7-dihydroxycinnolin-4(1H)-one-yl, 1-ethyl-6,7-
dihydroxycinnolin-4(1H)-one-yl and the like.

Additional examples of substituted heterocycloalkyl groups, which are non-

aromatic that are suitable in the present invention, may include, but are not limited to:

"Heteroaryl" represents a group or moiety comprising an aromatic monovalent
monocyclic or bicyclic radical, containing 5 to 10 ring atoms, including 1 to 4
heteroatoms independently selected from nitrogen, oxygen and sulfur, which may be
unsubstituted or substituted by one or more of the substituents defined herein. This
term also encompasses bicyclic heterocyclic-aryl compounds containing an aryl ring
moiety fused to a heterocycloalkyl ring moiety, containing 5 to 10 ring atoms, including
1 to 4 heteroatoms independently selected from nitrogen, oxygen and sulfur, which
may be unsubstituted or substituted by one or more of the substituents defined herein.
lllustrative examples of heteroaryls include, but are not limited to, thienyl, pyrrolyl,
imidazolyl, pyrazolyl, furyl (or furanyl), isothiazolyl, furazanyl, isoxazolyl, oxazolyl,
oxadiazolyl, thiazolyl, pyridyl (or pyridinyl), pyrazinyl, pyrimidinyl, pyridazinyl, triazinyl,
tetrazinyl, triazolyl, tetrazolyl, benzo[blthienyl, isobenzofuryl, 2,3-dihydrobenzofuryl,
chromenyl, chromanyl, indolizinyl, isoindolyl, indolyl, indazolyl, purinyl, isoquinolyl,
quinolyl, phthalazinyl, naphthridinyl, quinzolinyl, benzothiazolyl, benzimidazolyl,
tetrahydroquinolinyl, cinnolinyl, pteridinyl, isothiazolyl, carbazolyl, 1,2,3,4 tetrahydro
isoquinolinyl and the like.

Generally, the heteroaryl groups present in the compounds of this invention are
5-membered and/or 6-memebred monocyclic heteroaryl groups. Selected 5-
membered heteroaryl groups contain one nitrogen, oxygen or sulfur ring heteroatom,
and optionally contain 1, 2 or 3 additional nitrogen ring atoms. Selected 6-membered
heteroaryl groups contain 1, 2, 3 or 4 nitrogen ring heteroatoms. Selected 5- or 6-
membered heteroaryl groups include thienyl, pyrrolyl, imidazolyl, pyrazolyl, furyl,
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isothiazolyl, furazanyl, isoxazolyl, oxazolyl, oxadiazolyl, thiazolyl, triazolyl, and
tetrazolyl or pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, and triazinyl.

“Ox0” represents a double-bonded oxygen moiety; for example, if attached
directly to a carbon atom forms a carbonyl moiety (C=0), or attachedtoan N or S
forms oxides, N-oxides, sulfones or sulfoxides.

As used herein, the term "compound(s) of the invention" means a compound of
Formulas (1) to (VI), respectively (as defined above) in any form, i.e., any salt or non-
salt form (e.g., as a free acid or base form, or as a pharmaceutically acceptable salt
thereof) and any physical form thereof (e.g., including non-solid forms (e.g., liquid or
semi-solid forms), and solid forms (e.g., amorphous or crystalline forms, specific
polymorphic forms, solvates, including hydrates (e.g., mono-, di- and hemi- hydrates)),
and mixtures of various forms.

As used herein, the term “optionally substituted” means that a group, such as,
which may include, but is not limited to alkyl, aryl, heteroaryl, etc., may be
unsubstituted, or the group may be substituted with one or more substituent(s) as
defined. In the case where groups may be selected from a number of alternative
groups the selected groups may be the same or different.

The term “independently” means that where more than one substituent is
selected from a number of possible substituents, those substituents may be the same
or different.

The present invention relates to a compound of Formulas (1) to (VI), which
definition referred herein includes, but are not limited to the following related sub-
generic Formulas (II) and (IX).

The alternative definitions for the various groups and substitutent groups of
Formulas (l1A), (1) to (VI), , respectively, or a pharmaceutically acceptable salt thereof,
provided throughout the specification are intended to particularly describe each
compound species disclosed herein, individually, as well as groups of one or more
compound species. The scope of this invention includes any combination of these
group and substituent group definitions.

The alternative definitions for the various groups and substitutent groups of
Formulas (l1A), (1) to (VI), , respectively, or a pharmaceutically acceptable salt thereof,
provided throughout the specification are intended to particularly describe each
compound species disclosed herein, individually, as well as groups of one or more
compound species. The scope of this invention includes any combination of these

group and substituent group definitions.
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ENANTIOMERS, DIASTEREOMERS AND POLYMORPHS

The compounds according to Formulas (I1A), (1) to (VI), respectively, or a

pharmaceutically acceptable salt thereof of the present invention may contain one or
more asymmetric center (also referred to as a chiral center) and may, therefore, exist as
individual enantiomers, diastereomers, or other stereocisomeric forms, or as mixtures
thereof. Chiral centers, such as chiral carbon atoms, may also be present in a substituent
such as an alkyl group. Where the stereochemistry of a chiral center present in Formulas
(1A), () to (VI), respectively, or a pharmaceutically acceptable salt thereof, or in any
chemical structure illustrated herein, is not specified the structure is intended to
encompass all individual stereoisomers and all mixtures thereof. Thus, compounds
according to Formulas (1A), (1) to (VI), respectively, or a pharmaceutically acceptable salt
thereof, containing one or more chiral center may be used as racemic mixtures,
enantiomerically enriched mixtures, or as enantiomerically pure individual stereoisomers.

Individual stereoisomers of a compound according to Formulas (14), (I) to (VI),
respectively, or a pharmaceutically acceptable salt thereof ,which contain one or more
asymmetric center may be resolved by methods known to those skilled in the art. For
example, such resolution may be carried out (1) by formation of diastereoisomeric salts,
complexes or other derivatives; (2) by selective reaction with a stereoisomer-specific
reagent, for example by enzymatic oxidation or reduction; or (3) by gas-liquid or liquid
chromatography in a chiral environment, for example, on a chiral support such as silica
with a bound chiral ligand or in the presence of a chiral solvent. The skilled artisan will
appreciate that where the desired stereoisomer is converted into another chemical entity
by one of the separation procedures described above, a further step is required to liberate
the desired form. Alternatively, specific stereoisomers may be synthesized by
asymmetric synthesis using optically active reagents, substrates, catalysts or solvents, or
by converting one enantiomer to the other by asymmetric transformation. When a
disclosed compound or its salt is named or depicted by structure, it is to be understood
that the compound or salt, including solvates (particularly, hydrates) thereof, may exist in
crystalline forms, non-crystalline forms or a mixture thereof. The compound or salt, or
solvates (particularly, hydrates) thereof, may also exhibit polymorphism (i.e. the capacity
to occur in different crystalline forms). These different crystalline forms are typically
known as “polymorphs.” It is to be understood that when named or depicted by structure,
the disclosed compound, or solvates (particularly, hydrates) thereof, also include all

polymorphs thereof. Polymorphs have the same chemical composition but differ in
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packing, geometrical arrangement, and other descriptive properties of the crystalline solid
state. Polymorphs, therefore, may have different physical properties such as shape,
density, hardness, deformability, stability, and dissolution properties. Polymorphs
typically exhibit different melting points, IR spectra, and X-ray powder diffraction patterns,
which may be used for identification. One of ordinary skill in the art will appreciate that
different polymorphs may be produced, for example, by changing or adjusting the
conditions used in crystallizing/recrystallizing the compound.

SALTS

Because of their potential use in medicine, the salts of the compounds of
Formulas (1) to (VI), respectively, are preferably pharmaceutically acceptable salts.

Suitable pharmaceutically acceptable salts include those described by Berge, Bighley and
Monkhouse J.Pharm.Sci (1977) 66, pp 1-19.

When a compound of the invention is a base (contain a basic moiety), a desired salt
form may be prepared by any suitable method known in the art, including treatment of the free
base with an inorganic acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid, phosphoric acid, and the like, or with an organic acid, such as acetic acid, trifluoroacetic
acid, maleic acid, succinic acid, mandelic acid, fumaric acid, malonic acid, pyruvic acid, oxalic
acid, glycolic acid, salicylic acid, pyranosidyl acid, such as glucuronic acid or galacturonic acid,
alpha-hydroxy acid, such as citric acid or tartaric acid, amino acid, such as aspartic acid or
glutamic acid, aromatic acid, such as benzoic acid or cinnamic acid, sulfonic acid, such as
p-toluenesulfonic acid, methanesulfonic acid, ethanesulfonic acid or the like. Examples of
pharmaceutically acceptable salts include sulfates, pyrosulfates, bisulfates, sulfites, bisulfites,
phosphates, chlorides, bromides, iodides, acetates, propionates, decanoates, caprylates,
acrylates, formates, isobutyrates, caproates, heptanoates, propiolates, oxalates, malonates
succinates, suberates, sebacates, fumarates, maleates, butyne-1,4-dioates, hexyne-1,6-
dioates, benzoates, chlorobenzoates, methylbenzoates, dinitrobenzoates, hydroxybenzoates,
methoxybenzoates, phthalates, phenylacetates, phenylpropionates, phenylbutrates, citrates,
lactates, y-hydroxybutyrates, glycollates, tartrates mandelates, and sulfonates, such as
xylenesulfonates, methanesulfonates, propanesulfonates, naphthalene-1-sulfonates and
naphthalene-2-sulfonates.

If an inventive basic compound is isolated as a salt, the corresponding free base
form of that compound may be prepared by any suitable method known to the art,
including treatment of the salt with an inorganic or organic base, suitably an inorganic or

organic base having a higher pK, than the free base form of the compound.
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When a compound of the invention is an acid (contains an acidic moiety), a
desired salt may be prepared by any suitable method known to the art, including
treatment of the free acid with an inorganic or organic base, such as an amine (primary,
secondary, or tertiary), an alkali metal or alkaline earth metal hydroxide, or the like.
lllustrative examples of suitable salts include organic salts derived from amino acids such
as glycine and arginine, ammonia, primary, secondary, and tertiary amines, and cyclic
amines, such as ethylene diamine, dicyclohexylamine, ethanolamine, piperidine,
morpholine, and piperazine, as well as inorganic salts derived from sodium, calcium,
potassium, magnesium, manganese, iron, copper, zinc, aluminum, and lithium.

Certain of the compounds of this invention may form salts with one or more
equivalents of an acid (if the compound contains a basic moiety) or a base (if the
compound contains an acidic moiety). The present invention includes within its scope all
possible stoichiometric and non-stoichiometric salt forms.

Because the compounds of this invention may contain both acid and base
moieties, pharmaceutically acceptable salts may be prepared by treating these
compounds with an alkaline reagent or an acid reagent, respectively. Accordingly, this
invention also provides for the conversion of one pharmaceutically acceptable salt of a
compound of this invention, e.g., a hydrochloride salt, into another pharmaceutically
acceptable salt of a compound of this invention, e.g., a sodium salt or a disodium salt.

Carboxylate functional groups of compounds of the present invention have
coordinated mono or di-valent cations, where such cations may include, but are not
limited to alkali metals, which may include, but are not limited to lithium (Li), sodium (Na),
potassium, or mixtures thereof and the like.

Quarternary amine functional groups of compounds of the present invention,
which are positively charged species, also may have coordinated anions, where such
anions may include, but are not limited to halogens, which may include, but are not
limited to chlorides, fluorides, bromides, iodides and the like.

Compounds of Formulas (I) to (VI) of the present invention, also may form a
zwitterion(s) (formerly called a dipolar ion), which is a neutral molecule with a positive and
a negative electrical charge (i.e., not dipoles) at different locations within that molecule.

Zwitterions are sometimes also called inner salts.

SOLVATES
For solvates of the compounds of the invention, or salts thereof, that are in

crystalline form, the skilled artisan will appreciate that pharmaceutically-acceptable
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solvates may be formed wherein solvent molecules are incorporated into the crystalline
lattice during crystallization. Solvates may involve nonaqueous solvents such as ethanol,
isopropanol, DMSO, acetic acid, ethanolamine, and ethyl acetate, or they may involve
water as the solvent that is incorporated into the crystalline lattice. Solvates wherein
water is the solvent that is incorporated into the crystalline lattice are typically referred to
as "hydrates." Hydrates include stoichiometric hydrates as well as compositions
containing variable amounts of water. The invention includes all such solvates.
DEUTERATED COMPOUNDS

The invention also includes various deuterated forms of the compounds of

Formulas (1A), (1) to (VI), respectively, or a pharmaceutically acceptable salt thereof.
Each available hydrogen atom attached to a carbon atom may be independently replaced
with a deuterium atom. A person of ordinary sKkill in the art will know how to synthesize
deuterated forms of the compounds of Formulas (1A), (1) to (VI), respectively, or a
pharmaceutically acceptable salt thereof of the present invention. For example,
deuterated materials, such as alkyl groups may be prepared by conventional techniques
(see for example: methyl-ds-amine available from Aldrich Chemical Co., Milwaukee, \WI,
Cat. N0.489,689-2).

ISOTOPTES

The subject invention also includes isotopically-labeled compounds which are
identical to those recited in Formulas (I) to (VI), respectively, or a pharmaceutically
acceptable salt thereof but for the fact that one or more atoms are replaced by an atom
having an atomic mass or mass number different from the atomic mass or mass number
most commonly found in nature. Examples of isotopes that can be incorporated into
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
fluorine, iodine and chlorine such as °H, ''C, "4C, '®F, 23| or 129,

Compounds of the present invention and pharmaceutically acceptable salts of
said compounds that contain the aforementioned isotopes and/or other isotopes of other
atoms are within the scope of the present invention. Isotopically labeled compounds of
the present invention, for example those into which radioactive isotopes such as *H or *C
have been incorporated, are useful in drug and/or substrate tissue distribution assays.
Tritiated, ie. *H, and carbon-14, ie. '*C, isotopes are particularly preferred for their ease of
preparation and detectability. ''C and '®F isotopes are particularly useful in PET (positron
emission tomography).

PURITY
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Because the compounds of the present invention are intended for use in
pharmaceutical compositions it will readily be understood that they are each preferably
provided in substantially pure form, for example at least 60% pure, more suitably at least
75% pure and preferably at least 85%, especially at least 98% pure (% are on a weight
for weight basis). Impure preparations of the compounds may be used for preparing the
more pure forms used in the pharmaceutical compositions.

SYNTHETIC SCHEMES AND GENERAL METHODS OF PREPARATION

The compounds of Formulas (1A), (1) to (VI), respectively, or corresponding

pharmaceutically acceptable salts thereof, may be obtained by using synthetic
procedures illustrated in the Schemes below or by drawing on the knowledge of a skilled
organic chemist.

The synthesis provided in these Schemes are applicable for producing
compounds of the invention having a variety of different R' and R? groups employing
appropriate precursors, which are suitably protected if needed, to achieve compatibility
with the reactions outlined herein. Subsequent deprotection, where needed, affords
compounds of the nature generally disclosed. While the Schemes are shown with
compounds only of Formulas (1A), (1) to (VI), respectively, or a pharmaceutically
acceptable salt thereof, they are illustrative of processes that may be used to make the
compounds of the invention.

Intermediates (compounds used in the preparation of the compounds of the
invention) may also be present as salts. Thus, in reference to intermediates, the phrase
“‘compound(s) of formula (number)” means a compound having that structural formula or
a pharmaceutically acceptable salt thereof.

The present invention also relates to processes for making compounds of
Formulas (1A), (1) to (VI), respectively, or a pharmaceutically acceptable salt thereof.

The compounds of the present invention may be obtained by using synthetic
procedures illustrated in Schemes below or by drawing on the knowledge of a sKkilled
organic chemist.

The synthesis provided in these Schemes are applicable for producing
compounds of the invention as defined by Formulas (1A), () to (VI), respectively, or a
pharmaceutically acceptable salt thereof, respectively, having a variety of different
functional groups as defined employing appropriate precursors, which are suitably
protected if needed, to achieve compatibility with the reactions outlined herein.

Subsequent deprotection, where needed, affords compounds of the nature generally
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disclosed. While the Schemes shown with compounds only as defined therein, they
are illustrative of processes that may be used to make the compounds of the invention.

Intermediates (compounds used in the preparation of the compounds of the
invention) also may be present as salts. Thus, in reference to intermediates, the
phrase “compound(s) of formula (number)” means a compound having that structural
formula or a pharmaceutically acceptable salt thereof.

The compounds according to Formulas (I1A), (1) to (VI), respectively, or a
pharmaceutically acceptable salt thereof, or pharmaceutically acceptable salts thereof, are
prepared using conventional organic syntheses. Suitable synthetic routes are depicted below
in the following general reaction schemes.

The skilled artisan will appreciate that if a substituent described herein is not
compatible with the synthetic methods described herein, the substituent may be protected
with a suitable protecting group that is stable to the reaction conditions. The protecting
group may be removed at a suitable point in the reaction sequence to provide a desired
intermediate or target compound. Suitable protecting groups and the methods for
protecting and de-protecting different substituents using such suitable protecting groups
are well known to those skilled in the art; examples of which may be found in T. Greene
and P. Wuts, Protecting Groups in Chemical Synthesis (3rd ed.), John Wiley & Sons, NY

(1999). In some instances, a substituent may be specifically selected to be reactive

under the reaction conditions used. Under these circumstances, the reaction conditions
convert the selected substituent into another substituent that is either useful as an
intermediate compound or is a desired substituent in a target compound.

Synthetic Schemes

The compounds of Formulas (1A), (1) to (VI), respectively, or corresponding
pharmaceutically acceptable salts thereof, of the present invention are prepared using
conventional organic syntheses. Suitable synthetic routes are depicted below in the following
general reaction schemes.

The skilled artisan will appreciate that if a substituent described herein is not
compatible with the synthetic methods described herein, the substituent may be
protected with a suitable protecting group that is stable to the reaction conditions. The
protecting group may be removed at a suitable point in the reaction sequence to
provide a desired intermediate or target compound. Suitable protecting groups and the
methods for protecting and de-protecting different substituents using such suitable
protecting groups are well known to those skilled in the art; examples of which may be
found in T. Greene and P. Wuts, Protecting Groups in Chemical Synthesis (3rd ed.),
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John Wiley & Sons, NY (1999). In some instances, a substituent may be specifically
selected to be reactive under the reaction conditions used. Under these
circumstances, the reaction conditions convert the selected substituent into another
substituent that is either useful as an intermediate compound or is a desired substituent

in a target compound.

Scheme 1
O SOzMe SOQMG SOzMe
\)J\OEt . )YO .o W o /\/H(OEt
Cl O O
1 2 rac-3 3

As shown in Scheme 1, 3 can be prepared by reacting the appropriate alkyl
chloride 1 with a nucleophilic sulfinate, such as sodium methansulfinate, in an appropriate
solvent, such as ethanol. The resulting sulfonyl compound 2 can be treated with an
appropriate base, such as sodium hydride, and reacted with a suitable alkyl halogen,
such as an alkyl bromide, can provide the analogous racemic compound, such as rac-3.
This material can then be subject to chiral chromatography to resolve the enantiomers

and can afford the appropriate chiral material, such as 3.

Scheme 2
S0,Me SOzMe
OEt
Y J@\)L ) — @ )/\)Y )@% )
3
9 SOzNLe, SOzIV]s so2

Boohe ~J@é @@

As shown in Scheme 2, compound 3 can be condensed with compound 4 using a
suitable base, such as cesium carbonate, in an appropriate polar solvent, such as
dimethyl formamide or acetonitrile, affording compound 5. The ester can be converted to
the acid using methods known in the literature and familiar to those skilled in the art using
reageants, such as lithium hydroxide, in the appropriate solvents, such as water and/or
tetrahydrofuran. The hydroxamic acid can be incorporated into the molecule using a
suitably protected hydroxlamine (Pg = protecting group), such as O-tetrahydropyran-2-

ylhydroxylamine, using standard amide coupling procedures, such as 2-chloro-4,6-
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dimethoxy-1,3,5-triazine, and an appropriate base, such a N-methylmorpholine, in a
suitable solvent, such as tetrahydrofuran. The coupling reaction of 7 can be carried out
may a variety of reactions or techniques. The carbon-carbon bond can be formed using a
Suzuki-Miyaura coupling and such reagents R will be a boronic acid or boronic ester.
These reactions can be carried out using suitable catalyst, such as palladium or nickel, in
an appropriate solvent, such as dioxane and/or water. Depending upon the nature of the
protecting group, the hydroxamic acid can be revealed using an appropriate deprotection

reaction, such as HCI, in a suitable solvent such as 1,4-dioxane.

Scheme 3

C 15, X=NO, 17
16, X =NH,

As exemplified in scheme 3, acid 14 can be converted to compound 15 using a
suitable nitration conditions such as sulfuric acid and potassium nitrate and this product
can be reduced to the corresponding amine using a reduction systems, such as tin
chloride in aqueous hydrochloric acid. The amine can be condensed with a suitable
electrophile such as formamide at high temperatures to form the quinazolinone core.
Compound 17 can be condensed as described in scheme 2.

Scheme 4
OH 0 0 0
Ns NH
_— _— _— OH
Br NH, k \ o . 2
F Br H O Br H Br NH3 Br N
F F F F
18 19 20 21 22

Scheme 4 describes the synthesis of the 8-fluoroquinazalinone core starting
with the appropriate aniline. Compound 18 can be converted to 19 using an aldehyde
equivalent such as 2,2,2-trichloroethane-1,1-diol, hydroxylamine hydrochloride and
sodium sulfate in aqueous HCI. Compound 19 can be converted to 20 using a strong
acid such as sulfuric acid. Ring opened compound 21 can be generated using a

suitable system such as hydrogen peroxide in aqueous sodium hydroxide solution.
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The quinazalinone core can then be made as described in Scheme 3 and this can be

condensed with compound 3 as described in scheme 2.

Scheme 5
F o F O F o F O
OMe — OMe —» OR —» NH
P
Br F Br NHPMB Br NH, Br N
23 24 25, R =Me 27
26,R=H

Compound 27 can be synthesized following the general procedure outlined in
scheme 5. The appropriate di-fluoro aryl ester 23 can be reacted with an appropriate
amine nucleophile, such as (2,4-dimethoxyphenyl)methanamine using the appropriate
conditions, such as potassium carbonate as a base, heat and a polar solven such as
DMF. The PMB group can be cleaved using acidic conditions such as HCI in a solvent
such as DCM. The ester in compound 25 can be cleaved to acid 26 using appropriate
conditions such as LiOH in water and the quinazalinone core can be synthesized as

described previously. Compound 27 can be condensed with compound 3 as described

in scheme 2.
Scheme 6
? o)
X
L) — J@fk
Br NH, B N
28, X = OH
29, X = NH, 30

Triazinone compound 30 can be prepared starting from acid 28, which can be
converted to primary amide 28 using the appropriate amide coupling conditions, such
as HOBY/EDC in THF with ammonia. Compound 30 can be condensed with compound
3 as described in scheme 2.

Scheme 7

0 SOzMe (@] SOzMe
N/\/H(OE N/\/_:H(OEt
9 — 3 — - H
o} Z O
Br OMe Br
F
31

The 4-fluoroisoquinolinone derivative 32 can be can made as shown in scheme 7.

Previously described compound 9 can be converted to compound 31 using the
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appropriate fluorinating reagent, such as Selectfluor in aqueous acetonitrile. The

methanol can be eliminated using the appropriate condition such as HCl in DCM.

Scheme 8
0 o] SO,Me

2 OH
Cl 4 § —» N 3
= (6]
Br Cl Br

33
Compound 33 can be made by directly condensing compound 5 with commercially
available 4-bromo-2-(2-chloroethyl)benzoyl chloride using the appropriate conditions,

such as triethylamine in THF followed by treatment with potassium tert-butoxide in 1,4-

dioxane.
Scheme 9
. 0 sosze SO;Me SOzMe
X N — /\/kf \\
| A © okt NHOH
Br
46
i o SO Me o] SO,Me
NN l_o — . \\ N O —— 48
| PR /| * NHOPG R o NHOPG
Br ~
49 50

Compounds 46 and 49 can be transformed to 47 and 50, respectively, using
typical Suzuki coupling conditions such as an appropriate aryl boronate or aryl boronic
acid, PdClx(dppf), K:CO: in acetonitriie and water. The suitably protected
hydroxylamines, such as O-tetrahydropyran-2-ylhydroxylamine derivatives (50) can be
deprotected using a suitable acid system, such as TFA or HCI. Alternatively, the ethyl

esters, such as compound 47, can be directly converted to the hydroxylamine 48.

Scheme 10

SOgMe SOZMe

As shown in scheme 13, certain compounds can be made by converting the aryl
bromide derivatives (46) to the aryl boronic acid using the appropriate conditions such
as 4,4,4'4'5,5,5 5-octamethyl-2,2'-bi(1,3,2-dioxaborolane), PdCl.(dppf)-DCM adduct,
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KOAc in 1,4-dioxane to afford derivatives related to compound 51. Suzuki coupling the
appropriate aryl halide can then be performed as described in scheme 12 to afford
compounds related to 52. Conversion of 52 to the desired hydroxamates can be

accomplished as described previously.

PHARMACEUTICAL COMPOSITIONS, DOSAGE FORMS AND REGIMENS

The present invention relates to pharmaceutical compositions comprised of

novel compounds of Formulas (1A), () to (VI), respectively, or a pharmaceutically
acceptable salt thereof and at least one pharmaceutically acceptable excipient(s).

The pharmaceutical composition of the present invention, further may comprise
an additional active agent.

The compounds of the invention will normally, but not necessarily, be
formulated into a pharmaceutical composition prior to administration to a patient.

Accordingly, the present invention is directed to pharmaceutical compositions
or formulations, which comprise a compound or compound species of the present
invention and pharmaceutically-acceptable excipient(s). In particular, the present
invention also may relate to a pharmaceutical composition or formulation, which
comprises a compound as defined by Formulas (IA), (1) to (VI), respectively, or a
pharmaceutically acceptable salt thereof, and at least one pharmaceutically
acceptable excipient(s), and optionally one or more other therapeutic ingredients.

The pharmaceutical compositions of the invention may be prepared and
packaged in bulk form wherein an effective amount of a compound of the invention
can be extracted and then given to the patient such as with powders, syrups, and
solutions for injection. Alternatively, the pharmaceutical compositions of the invention
may be prepared and packaged in unit dosage form. For oral application, for example,
one or more tablets or capsules may be administered. A dose of the pharmaceutical
composition contains at least a therapeutically effective amount of a compound of this
invention (i.e., a compound of Formulas (IA), (I) to (VI), respectively, or a
pharmaceutically acceptable salt thereof, particularly a pharmaceutically acceptable
salt, thereof). When prepared in unit dosage form, the pharmaceutical compositions or
formulations may contain from 1 mg to 1000 mg of a compound of this invention.

The pharmaceutical compositions or formulations as defined herein typically
contain one compound of the present invention. However, in certain embodiments,

the pharmaceutical compositions may contain more than one compound of the present
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invention. In addition, the pharmaceutical compositions of the present invention may
optionally further comprise one or more additional pharmaceutically active compounds.

As used herein, "pharmaceutically-acceptable excipient" means a material,
composition or vehicle involved in giving form or consistency to the composition. Each
excipient must be compatible with the other ingredients of the pharmaceutical
composition when commingled such that interactions which would substantially reduce
the efficacy of the compound of the invention when administered to a patient and
interactions which would result in pharmaceutical compositions that are not
pharmaceutically-acceptable are avoided. In addition, each excipient must of course
be of sufficiently high purity to render it pharmaceutically-acceptable.

Suitable pharmaceutically-acceptable excipients will vary depending upon the
particular dosage form chosen. In addition, suitable pharmaceutically-acceptable
excipients may be chosen for a particular function that they may serve in the
composition.

For example, certain pharmaceutically-acceptable excipients may be chosen
for their ability to facilitate the production of uniform dosage forms. Certain
pharmaceutically-acceptable excipients may be chosen for their ability to facilitate the
production of stable dosage forms. Certain pharmaceutically-acceptable excipients
may be chosen for their ability to facilitate the carrying or transporting the compound or
compounds of the invention once administered to the patient from one organ, or
portion of the body, to another organ, or portion of the body. Certain pharmaceutically-
acceptable excipients may be chosen for their ability to enhance patient compliance.
Moreover, pharmaceutical compositions, formulations, dosage forms, and the like, etc.
may conveniently be presented in unit dosage form and may be prepared by any of
the methods well known in the art of pharmacy.

All methods include the step of bringing the active ingredient into association
with the carrier which constitutes one or more accessory ingredients. In general the
formulations are prepared by uniformly and intimately bringing into association the
active ingredient with liquid carriers or finely divided solid carriers or both and then, if
necessary, shaping the product into the desired formulation.

Suitable pharmaceutically-acceptable excipients include the following types of
excipients: diluents, fillers, binders, disintegrants, lubricants, glidants, granulating
agents, coating agents, wetting agents, solvents, co-solvents, suspending agents,
emulsifiers, sweeteners, flavoring agents, flavor masking agents, coloring agents, anti-

caking agents, humectants, chelating agents, plasticizers, viscosity increasing agents,
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antioxidants, preservatives, stabilizers, surfactants, and buffering agents. The skilled
artisan will appreciate that certain pharmaceutically-acceptable excipients may serve
more than one function and may serve alternative functions depending on how much
of the excipient is present in the formulation and what other ingredients are present in
the formulation.

Skilled artisans possess the knowledge and skill in the art to enable them to
select suitable pharmaceutically-acceptable excipients in appropriate amounts for use
in the invention. In addition, there are a number of resources that are available to the
skilled artisan which describe pharmaceutically-acceptable excipients and may be
useful in selecting suitable pharmaceutically-acceptable excipients. Examples include

Remington's Pharmaceutical Sciences (Mack Publishing Company), The Handbook of

Pharmaceutical Additives (Gower Publishing Limited), and The Handbook of

Pharmaceutical Excipients (the American Pharmaceutical Association and the

Pharmaceutical Press).

The compounds of the invention and the pharmaceutically-acceptable excipient
or excipients will typically be formulated into a dosage form adapted for administration
to the patient by the desired route of administration.

With regard to the present invention, conventional dosage forms include those
adapted for (1) oral administration such as tablets, capsules, caplets, pills, troches,
powders, syrups, elixirs, suspensions, solutions, emulsions, sachets, and cachets; (2)
parenteral administration such as sterile solutions, suspensions, and powders for
reconstitution; (3) transdermal administration such as transdermal patches; (4) rectal
administration such as suppositories; (5) inhalation such as aerosols and solutions;
and (6) topical administration such as creams, ointments, lotions, solutions, pastes,
sprays, foams, and gels.

The pharmaceutical compositions or formulations of the invention are prepared
using techniques and methods known to those skilled in the art. Some of the methods

commonly used in the art are described in Remington’s_ Pharmaceutical Sciences

(Mack Publishing Company).
In general, pharmaceutical compositions of the present invention are prepared
using conventional materials and techniques, such as mixing, blending and the like.
The term "active agent" is defined for purposes of the present invention as any
chemical substance or composition of the present invention, which can be delivered

from the device into an environment of use to obtain a desired result.
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The percentage of the compound in compositions can, of course, be varied as
the amount of active in such therapeutically useful compositions is such that a suitable
dosage will be obtained.

In one aspect, the present invention is directed to a pharmaceutical composition
comprising a compound of Formulas (1) to (VI), respectively, or a pharmaceutically
acceptable salt thereof and one or more pharmaceutically acceptable excipients.

In another aspect, the present invention is directed to a pharmaceutical
composition comprising a compound of Formulas (1) to (VI), respectively, or a
pharmaceutically acceptable salt thereof and one or more pharmaceutically acceptable
excipients.

In another aspect, the present invention is directed to a pharmaceutical
composition comprising a compound or compound species or a pharmaceutically
acceptable salt thereof of the present invention as defined herein and one or more
pharmaceutically acceptable excipients.

It will be appreciated that the actual preferred dosages of the compounds being
used in the compositions of this invention will vary according to the particular
composition formulated, the mode of administration, the particular site of
administration and the host being treated.

The active compounds of the present invention may be orally administered, for
example, with an inert diluent, or with an assimilable edible carrier, or they can be
enclosed in hard or soft shell capsules, or they can be compressed into tablets, or they
can be incorporated directly with the food of the diet, etc.

In one aspect, the invention is directed to a solid oral dosage form such as a tablet
or capsule comprising a safe and effective amount of a compound of the invention and a
diluent or filler. Suitable diluents and fillers include lactose, sucrose, dextrose, mannitol,
sorbitol, starch (e.g. corn starch, potato starch, and pre-gelatinized starch), cellulose and
its derivatives (e.g. microcrystalline cellulose), calcium sulfate, and dibasic calcium
phosphate. The oral solid dosage form may further comprise a binder. Suitable binders
include starch (e.g. corn starch, potato starch, and pre-gelatinized starch), gelatin, acacia,
sodium alginate, alginic acid, tragacanth, guar gum, povidone, and cellulose and its
derivatives (e.g. microcrystalline cellulose). The oral solid dosage form may further
comprise a disintegrant. Suitable disintegrants include crospovidone, sodium starch
glycolate, croscarmelose, alginic acid, and sodium carboxymethyl cellulose. The oral solid
dosage form may further comprise a lubricant. Suitable lubricants include stearic acid,

magnesuim stearate, calcium stearate, and talc.
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Where appropriate, dosage unit formulations for oral administration can be
microencapsulated. The composition can also be prepared to prolong or sustain the
release as for example by coating or embedding particulate material in polymers, wax or
the like.

The compounds of the invention may also be coupled with soluble polymers as
targetable drug carriers. Such polymers can include polyvinylpyrrolidone, pyran
copolymer,polyhydroxypropylmethacrylamide-phenol, polyhydroxyethyl aspartamide phenol,
or polyethyleneoxidepolylysine substituted with palmitoyl residues. Furthermore, the
compounds of the invention may be coupled to a class of biodegradable polymers useful in
achieving controlled release of a drug, for example, polylactic acid, polepsilon caprolactone,
polyhydroxy butyric acid, polyorthoesters, polyacetals, polydihydropyrans, polycyanoacrylates
and cross-linked or amphipathic block copolymers of hydrogels.

METHODS OF TREATMENT

The present invention also relates to methods for treating bacterial infections,

which comprises administering to a subject in need thereof an effective amount of a
compound of Formulas (1A), (1) to (VI), respectively, or a pharmaceutically acceptable
salt thereof or a corresponding pharmaceutical composition.

As used herein, "patient" refers to a human subject or other mammal.

As used herein, “infectious disease” refers to any disease characterized by the
presence of a microbial infection, such as a bacterial infection.

As used herein, "treat" in reference to a condition means: (1) to ameliorate or
prevent the condition or one or more of the biological manifestations of the condition, (2)
to interfere with (a) one or more points in the biological cascade that leads to or is
responsible for the condition or (b) one or more of the biological manifestations of the
condition, (3) to alleviate one or more of the symptoms or effects associated with the
condition, or (4) to slow the progression of the condition or one or more of the biological
manifestations of the condition.

As indicated above “treatment” of a condition includes prevention of the condition.
The skilled artisan will appreciate that "prevention" is not an absolute term. In medicine,
“prevention” is understood to refer to the prophylactic administration of a drug to
substantially diminish the likelihood or severity of a condition or biological manifestation
thereof, or to delay the onset of such condition or biological manifestation thereof.

As used herein, “effective amount" in reference to a compound of the invention
means an amount of the compound sufficient to treat the patient's condition, but low

enough to avoid serious side effects (at a reasonable benefit/risk ratio) within the scope of
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sound medical judgment. An effective amount of a compound will vary with the particular
compound chosen (e.g., consider the potency, efficacy, and half-life of the compound);
the route of administration chosen; the condition being treated; the severity of the
condition being treated; the age, size, weight, and physical condition of the patient being
treated; the medical history of the patient being treated; the duration of the treatment; the
nature of concurrent therapy; the desired therapeutic effect; and like factors, and can be

routinely determined by the skilled artisan.

Therapeutics Applications

The invention provides methods of treating Gram-negative bacterial infections, the
method comprising administering to a subject in need of such treatment an effective
amount of one or more compounds of the invention. Particular Gram-negative bacteria
are Pseudomonas aeruginosa, Stenotrophomonas maltophilia, Burkholderia cepacia,
Alcaligenes xylosoxidans, Acinetobacter, Enterobacteriaceae, Haemophilus, Neisseria
species, Francisella tularensis, Yersinia pestis, Burkholderia pseudomallei, Burkholderia
mallei, Rickettsia prowazekii, Coxiella burnetti, Campylobacter jejuni, Shigella, Moraxella
catarrhalis, and Chlamydia trachomatis. In one embodiment, the Gram-negative bacteria
is Neisseria gonorrhoeae. In another embodiment, the Gram-negative bacteria is
Acinetobacter Baumannii.

Specific enterobacteriaceae is selected from the group consisting of Serratia,
Proteus, Klebsiella, Enterobacter, Citrobacter, Salmonella, Providencia, Morganella,
Cedecea, Edwardsiella, Escherichia coli, Enterobacter cloacae, and Enterobacter

aerogenes.
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iy & mors spedcific embaodiment, the Gram-negative bacteria are sefectad from the
group consisting of Acedobacter baumannd, Achnetcbacier spp. Cifrobacler $pp.,
Erderobacter agrogenes, Enterabacter vloacae, Escherichia coli, Klshsialla oxytoca,
Kiahsiofla pneumonfas, Serrafia marcescens, Slanclrophomonas swlfophifia,
Fregdomonas asruginoss and membaers of the Erdercbacleriaceas and Pesudoaonas
that express ESBLs, KPCs, CTX-M, metalie-B-lactamases, and AmpC-type heta-
faclamases thal confer resistance o currently avalatde cephalosporing, cepbamyains.
carbapenems, and bela-lactamfeta-adiamase inhibilor combinations.

Examples of infections thal may be frealed with the compounds of Forroula |
include nosocomial prsumonia, winary ractinfections, systensis infections {(bacteremia
and sapsis), skin and soft tissue infections, surgical infections, Intraabdominal
infections, lung nfections in patienis with cyslic fitwasis, patients sufering frong lung
rifections, endocardilis, diabetic oot infections, osteamyelitis, and central nervous
systarn infegtions.

in addition, the compounds can be used {o reat Hellcobacter pylod infections iy
tha G tract of huemans {and other mamanals). Elimination of thess bacleria &
assoctated with improved health outcomes including Tewer dyspeptic symptoms,
reduced peptin ulost recurrencs and rebleading, reduned tisk of gastria nancer, s, A
more detailled discussion of eradicating M. pyiord and its impact on gasirointestingt
#iness may be found ab wwse inlprmehigslhngre e, Expert Opin, Drug Saf. {2008}
7{3%

Thus, in a particular aspect, the invention provides methods for treating Neisseria
gonorrhoeae bacterial infections, the methods comprising administering to a subject in
need of such treatment an effective amount of one or more compounds of the invention.
In another aspect, the invention provides methods for inhibiting a deacetylase enzyme in
Gram-negative bacteria, the method comprising contacting the bacteria with an effective
amount of one or more compounds of the invention. A specific deacetylase enzyme is
LpxC.

Methods or Uses In Treatment of Diseases

In one aspect, a compound of Formulas (1A), () to (VI), respectively, or a
pharmaceutically acceptable salt or corresponding pharmaceutical compositions of the
present invention have a wide antimicrobial activity spectrum, and may be used for
prevention or therapy against a variety of diseases caused by causative bacteria in a
variety of mammals including humans, for example, may include, but are not limited to
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airway infectious diseases, urinary system infectious diseases, resipiratory system
infectious diseases, sepsis, nephritis, cholecystitis, oral cavity infectious diseases,
endocarditis, pneumonia, bone marrow membrane myelitis, otitis media, enteritis,

empyema, wound infectious diseases, opportunistic infection and the like.

Compounds of Formulas (1A), (I) to (VI), respectively, or a pharmaceutically
acceptable salt thereof and/or corresponding pharmaceutical compositions of the present
invention exhibit high antimicrobial activity in particular against Gram negative bacteria,
preferably, Gram negative bacteria of enterobacteria (E. coli, Klebsiella, Serratia,
Enterobacter, Citrobacter, Morganella, Providencia, Proteus and the like), Gram negative
bacteria colonized in respiratory system (Haemophilus, Moraxella and the like), and Gram
negative bacteria of glucose non fermentation (Pseudomonas aeruginosa, Pseudomonas
other than P. aeruginosa, Stenotrophomonas, Burkholderia, Acinetobacter and the like).

Suitable compounds of Formulas (I1A), () to (VI), respectively, or a
pharmaceutically acceptable salt thereof and/or corresponding pharmaceutical
compositions of the present invention are useful in treatment of infections caused by
causative bacteria in a variety of mammals including humans, which include, but are not
limited to infectious diseases, urinary system infectious diseases, resipiratory system
infectious diseases, sepsis, nephritis, cholecystitis, oral cavity infectious diseases,
endocarditis, pneumonia, bone marrow membrane myelitis, otitis media, enteritis,
empyema, wound infectious diseases, opportunistic infection and the like

Suitably the compounds of Formulas (1A), (1) to (VI), respectively, or a
pharmaceutically acceptable salt thereof and/or corresponding pharmaceutical compositions
of the present invention are useful in the treatment of bacterial infections, more particularly
gram negative bacterial infections casued by:

- Gram negative bacteria of enterobacteria, which include, but are not limited to E.

coli, Klebsiella, Serratia, Enterobacter, Citrobacter, Morganella, Providencia,
Proteus and the like;

- Gram negative bacteria colonized in respiratory system, which include, but are not

limited to Haemophilus, Moraxella and the like; and

- Gram negative bacteria of glucose non fermentation, which include, but are not

limited to Pseudomonas aeruginosa, Pseudomonas other than P. aeruginosa,
Stenotrophomonas, Burkholderia, Acinetobacter and the like.

Still compounds of Formulas (1A), (I) to (VI), respectively, or a pharmaceutically

acceptable salt thereof and/or corresponding pharmaceutical compositions of the present

invention have features regarding kinetics in the body, such as blood concentration in
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which such is highly bioavailable, long duration of effects, and /or significant tissue
migration. More preferable compounds are safe in terms of side effects.

Compounds of Formulas (1A), (I) to (VI), respectively, or a pharmaceutically
acceptable salt thereof and/or pharmaceutical compositions of the present invention have
high water solubility, and thus preferable as an injecting drug, in particular.

The present invention specifically relate to methods or uses for the treatment
infectious diseases including bacterial infections, comprise administering an effective
amount of a compound according to Formulas (1A), () to (VI), respectively, or a
pharmaceutically acceptable salt thereof and/or corresponding pharmaceutical
compositions to a patient in need thereof. Such uses may include or specifically relate to:

- use(s) of compounds or corresponding pharmaceutical compositions of the
present invention for the treatment infectious diseases including bacterial
infections as defined herein;

- use(s) of compounds or corresponding pharmaceutical compositions of the
present invention for the therapy in treating of infectious diseases including
bacterial infections as defined herein; or

- use(s) of compounds or corresponding pharmaceutical compositions of the
present invention, respectively, in the manufacture of a medicament;

which comprise administering an effective amount of a compound according to Formulas
(1A), () to (VD), respectively, or a pharmaceutically acceptable salt thereof and/or
corresponding pharmaceutical compositions to a patient in need thereof.

Additional Embodiments Or Aspects Of The Present Invention

One embodiment of the present invention provides for a method or use for treating
a bacterial infection, which comprises administering a compound of Formulas (I1A), (I) to
(V1), respectively, or a pharmaceutically acceptable salt thereof.

Another embodiment of the present invention provides for a method or use of
treating a bacterial infection, which comprises administering a pharmaceutical
composition comprising a compound of Formulas (1A), () to (VI), respectively, or a
pharmaceutically acceptable salt thereof and at least one pharmaceutically acceptable
adjuvant, carrier or excipient.

In another embodiment of the present invention provides for a method or use of
treating a bacterial infection in humans comprising administration of a compound or
compound species or a pharmaceutically acceptable salt thereof as defined herein.

In one aspect, the present invention relates to a method or use of treating a

bacterial infection comprising administering a therapeutically effective amount of a
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compound of Formulas (1A), () to (VI), respectively, or a pharmaceutically acceptable salt
thereof to a human in need thereof.

In another aspect, the present invention relates to a method or use of treating a
bacterial infection, where the bacterial infection is caused by Gram negative bacteria.

In another aspect, the present invention relates to a method or use of treating a
bacterial infection, where the Gram negative bacteria selected from Gram negative
bacteria of enterobacteria, Gram negative bacteria colonized in respiratory, Gram
negative bacteria of glucose non fermentation or -lactam drug resistant Gram negative
bacteria

In another aspect, the present invention relates to a method or use of treating a
bacterial infection, where the Gram negative bacteria selected from Gram negative bacteria
of Enterobacteriaceae, Gram negative bacteria colonized in the respiratory tract, Gram
negative bacteria of glucose non fermentation or drug resistant Gram negative bacteria.

In another aspect, the present invention relates to a method of treating a bacterial
infection, where:

the Gram negative bacteria of Enterobacteriaceae selected from Escherichia,
Klebsiella, Serratia, Enterobacter, Citrobacter, Morganella, Salmonella, Shigella,
Providencia or Proteus;

the Gram negative bacteria colonized in respiratory system selected from
Haemophilus or Moraxella;

the Gram negative bacteria of glucose non fermentation selected from
Pseudomonas aeruginosa, Pseudomonas other than P. aeruginosa, Stenotrophomonas,
Burkholderia or Acinetobacter; and

the drug resistant Gram negative bacteria is selected from Carbapenem-Resistant
Enterobacteriaceae producing bacteria.

In another aspect, the present invention relates to a method or use, where the
bacterial infection is an airway infection, urinary system infection, resipiratory system
infection, intra-abdominal infection, sepsis infection, skin infection, nephritis, cholecystitis,
oral cavity infection, endocarditis, pneumonia, bone marrow membrane myelitis, otitis
media, enteritis, empyema, wound infection or an opportunistic infection.

In another aspect, the present invention relates to a method or use of treating a
bacterial infection comprising administering a therapeutically effective amount of a
compound of Formulas (1A), (1) to (VI), respectively, or a pharmaceutically acceptable salt
thereof to a human in need thereof.
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In another aspect, the present invention relates to a method or use for treating a
gram-negative infection comprising administering a therapeutically effective amount of a
compound of of Formulas (I1A), () to (VI), respectively, or a pharmaceutically acceptable
salt thereof to a human in need thereof.

In another aspect, the present invention relates to a method or use for treating a
gram-negative infection comprising administering a therapeutically effective amount of a
compound of Formulas (I1A), () to (VI), respectively, or a pharmaceutically acceptable salt
thereof to a human in need thereof.

In another aspect, the present invention relates to a method or use for treating
antimicrobial activity against Gram positive bacteria comprising administering a
therapeutically effective amount of a compound of Formulas (I1A), (I) to (VI), respectively,
or a pharmaceutically acceptable salt thereof to a human in need thereof.

The present invention specifically relate to methods or uses for the treatment
infectious diseases including bacterial infections, comprise administering an effective
amount of a pharmaceutical composition comprising a compound according to Formulas
(1A), () to (VI), respectively,, or a pharmaceutically acceptable salt thereof, to a patient in
need thereof.

One embodiment of the present invention provides for a method or use for treating
a bacterial infection, which comprises administering a pharmaceutical composition
comprising compound of Formulas (1A), (I) to (VI), respectively, or a pharmaceutically
acceptable salt thereof.

Another embodiment of the present invention provides for a method or use of
treating a bacterial infection, which comprises administering a pharmaceutical
composition comprising a compound of Formulas (1A), () to (VI), respectively, or a
pharmaceutically acceptable salt thereof and at least one pharmaceutically acceptable
excipient.

In another embodiment of the present invention provides for a method or use of
treating a bacterial infection in humans comprising administration of a pharmaceutical
composition comprising a compound or compound species or a pharmaceutically
acceptable salt thereof as defined herein.

In one aspect, the present invention relates to a method or use of treating a
bacterial infection comprising administering a therapeutically effective amount of a
pharmaceutical composition comprising a compound of Formulas (1A), (1) to (VI),

respectively, or a pharmaceutically acceptable salt thereofto a human in need thereof.
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In another aspect, the present invention relates to a method or use of treating a
bacterial infection, where the bacterial infection is caused by Gram negative bacteria.

In another aspect, the present invention relates to a method of treating a bacterial
infection, where the Gram negative bacteria selected from Gram negative bacteria of
enterobacteria, Gram negative bacteria colonized in respiratory, Gram negative bacteria
of glucose non fermentation or p-lactam drug resistant Gram negative bacteria.

In another aspect, the present invention relates to a method or use of treating a
bacterial infection, where:

the Gram negative bacteria of enterobacteria selected from E. coli, Klebsiella,
Serratia, Enterobacter, Citrobacter, Morganella, Providencia or Proteus;

the Gram negative bacteria colonized in respiratory system selected from
Haemophilus or Moraxella;

the Gram negative bacteria of glucose non fermentation selected from
Pseudomonas aeruginosa, Pseudomonas other than P. aeruginosa, Stenotrophomonas or
Burkholderia, Acinetobacter; and

the Carbapenum-Resistant Enterobacteriaceae producing bacteria resistant Gram
negative bacteria is selected from ESBL producing bacteria.

In one aspect, the present invention relates to methods or uses for inhibiting
activity of LpxC activity comprising administering a therapeutically effective amount of a
compound of any one of Formulas (l1A), (I) to (VI) or a pharmaceutically acceptable salt
thereof of the present invention or a pharmaceutically acceptable salt thereof to a human
in need thereof.

In one aspect, the present invention relates to methods or uses for treating multi-
drug resistant pathogens, comprising administering a therapeutically effective amount of a
compound of any one of the Formulas (I1A), (1) to (V1) or a pharmaceutically acceptable salt
thereof to a human in need thereof.

In one aspect, the present invention relates to methods or uses for treating drug-
resistant Enterobacteriaceae, comprising administering a therapeutically effective amount
of any one of the Formulas (IA), (I) to (VI) or a pharmaceutically acceptable salt thereof a
pharmaceutically acceptable salt thereof to a human in need thereof.

In one aspect, the present invention relates to methods or uses for treating gram-
negative bacterial sepsis, which comprises administering of any one of the Formulas (1A),
(D to (VI) or a pharmaceutically acceptable salt thereof or a corresponding

pharmaceutical composition thereof to a subject in need thereof.
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In one aspect, the present invention relates to a compound of any one of the
Formulas (l1A), (1) to (V1) or a pharmaceutically acceptable salt thereof for use in therapy
in treating a subject suffering gram-negative bacterial sepsis in a subject.

In one aspect, the present invention relates to methods or uses of compound of
any one of the Formulas (IA), () to (VI) or a pharmaceutically acceptable salt thereof as in
the manufacture of a medicament for use in the treatment of gram-negative bacterial

sepsis in a subject.

ADMINISTRATION

Treatment regimen for the administration of compounds of Formulas (1A), () to

(V1), respectively, or pharmaceutically acceptable salts thereof or corresponding
pharmaceutical compositions of the present invention also may be determined readily
by those with ordinary skill in art.

Still more preferable compounds have features regarding Kinetics in the body,
such as blood concentration in which such is highly bioavailable, long duration of effects,
and /or significant tissue migration. More preferable compounds are safe in terms of side
effects. More preferable compounds have high water solubility, and thus preferable as an
injecting drug, in particular.

Compounds of Formulas (1A), (I) to (VI), respectively, or a pharmaceutically
acceptable salt thereof and/or corresponding pharmaceutical compositions may be
administered parenterally or orally as an injecting agent, capsules, tablets, and granules,
and preferably, administered as an injecting agent. Amounts to be administered may
usually be, per 1 kg of body weight of a patient or animal, about 0.1 to 100 mg/day,
preferably, about 0.5 to 50 mg/day, if desired, divided into 2-4 times per day. Carriers
when used as an injecting agent is for example, distilled water, saline and the like, and
base and the like may be used for pH adjustment.

When used as capsules, granules or tablets, carriers may be known excipients
(e.g., starch, lactose, sucrose, calcium carbonate, calcium phosphate and the like),
binders (e.g., starch, acacia gum, carboxymethyl cellulose, hydroxypropyl cellulose,
crystalline cellulose, and the like), lubricants (e.g., magnesium stearate, talc and the like),
and the like.

Still compounds of the present invention have features regarding kinetics in the
body, such as blood concentration in which such is highly bioavailable, long duration of

effects, and /or significant tissue migration. More preferable compounds are safe in terms
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of side effects. More preferable compounds have high water solubility, and thus
preferable as an injecting drug, in particular.

The quantity of the compound, pharmaceutical composition, or dosage form of
the present invention administered may vary over a wide range to provide in a unit
dosage in an effective amount based upon the body weight of the patient per day to
achieve the desired effect and as based upon the mode of administration.

The scope of the present invention includes all compounds, pharmaceutical
compositions, or controlled-release formulations or dosage forms, which is contained
in an amount effective to achieve its intended purpose. While individual needs vary,
determination of optimal ranges of effective amounts of each component is within the
skill of the art.

Compounds of Formulas (1A), (I) to (VI), respectively, or pharmaceutically
acceptable salts thereof or corresponding pharmaceutical compositions of the present
invention may be administered by any suitable route of administration, including both
systemic administration and topical administration. Systemic administration includes
oral administration, parenteral administration, transdermal administration, rectal
administration, and administration by inhalation.

Parenteral administration refers to routes of administration other than enteral,
transdermal, or by inhalation, and is typically by injection or infusion. Parenteral
administration includes intravenous, intramuscular, and subcutaneous injection or
infusion.

Inhalation refers to administration into the patient's lungs whether inhaled
through the mouth or through the nasal passages. In one aspect, pharmaceutical
compositions, formulations, dosages, dosage forms or dosing regimens of the present
invention are adapted for administration by inhalation.

Topical administration includes application to the skin as well as intraocular,
intravaginal, and intranasal administration.

Compounds of Formulas (1A), (I) to (VI), respectively, or pharmaceutically
acceptable salts thereof or corresponding pharmaceutical compositions of the present
invention may be administered once or according to a dosing regimen wherein a
number of doses are administered at varying intervals of time for a given period of
time. For example, doses may be administered one, two, three, or four times per day.
Doses may be administered until the desired therapeutic effect is achieved or

indefinitely to maintain the desired therapeutic effect.
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Suitable dosing regimens for compounds of Formulas (1A), (I) to (VI), respectively,
or pharmaceutically acceptable salts thereof or corresponding pharmaceutical
compositions of the present invention depend on the pharmacokinetic properties of that
compound, such as absorption, distribution, and half-life, which can be determined by the
skilled artisan. In addition, suitable dosing regimens, including the duration such
regimens are administered, for a compound of the invention depend on the condition
being treated, the severity of the condition being treated, the age and physical condition
of the patient being treated, the medical history of the patient being treated, the nature of
concurrent therapy, the desired therapeutic effect, and like factors within the knowledge
and expertise of the skilled artisan. It will be further understood by such skilled artisans
that suitable dosing regimens may require adjustment given an individual patient's
response to the dosing regimen or over time as individual patient needs change.

In another aspect, the invention is directed to a liquid oral dosage form. Oral
liquids such as solution, syrups and elixirs can be prepared in dosage unit form so that a
given quantity contains a predetermined amount of a compound of the invention. Syrups
can be prepared by dissolving the compound of the invention in a suitably flavored
aqueous solution, while elixirs are prepared through the use of a non-toxic alcoholic
vehicle. Suspensions can be formulated by dispersing the compound of the invention in a
non-toxic vehicle. Solubilizers and emulsifiers such as ethoxylated isostearyl alcohols
and polyoxy ethylene sorbitol ethers, preservatives, flavor additive such as peppermint oil
or natural sweeteners or saccharin or other artificial sweeteners, and the like can also be
added.

In another aspect, the invention is directed to parenteral administration.
Pharmaceutical compositions adapted for parenteral administration include aqueous and
non-aqueous sterile injection solutions which may contain anti-oxidants, buffers,
bacteriostats and solutes which render the formulation isotonic with the blood of the
intended recipient; and aqueous and non-aqueous sterile suspensions which may include
suspending agents and thickening agents. The compositions may be presented in unit-
dose or multi-dose containers, for example sealed ampoules and vials, and may be
stored in a freeze-dried (lyophilized) condition requiring only the addition of the sterile
liquid carrier, for example water for injections, immediately prior to use. Extemporaneous
injection solutions and suspensions may be prepared from sterile powders, granules and
tablets.

Typical daily dosages may vary depending upon the particular route of

administration chosen. Typical daily dosages for oral administration, to a human

-84 -



WO 2017/098440 PCT/IB2016/057451

10

15

20

25

30

weighing approximately 70kg, would range from 7mg to 7g, suitably 3.5mg to 3.5g of a
compound of the invention a day.

Compounds of Formulas (1A), (I) to (VI), respectively, or pharmaceutically
acceptable salts thereof or corresponding pharmaceutical compositions of the present
invention may be administered parenterally or orally as an injecting agent, capsules,
tablets, and granules, and preferably, administered as an injecting agent. Amounts to be
administered may usually be, per 1 kg of body weight of a patient or animal, about 0.1 to
100 mg/day, preferably, about 0.5 to 50 mg/day, if desired, divided into 2-4 times per day.
Carriers when used as an injecting agent is for example, distilled water, saline and the
like, and base and the like may be used for pH adjustment. WWhen used as capsules,
granules or tablets, carriers may be known excipients (e.g., starch, lactose, sucrose,
calcium carbonate, calcium phosphate and the like), binders (e.g., starch, acacia gum,
carboxymethyl cellulose, hydroxypropyl cellulose, crystalline cellulose, and the like),
lubricants (e.g., magnesium stearate, talc and the like), and the like.

For all methods of use disclosed herein for the compounds of Formulas (1A), (1) to
(V1), the daily oral dosage regimen will preferably be from about 0.05 to about 80 mg/kg of
total body weight, preferably from about 0.1 to 30 mg/kg, more preferably from about 0.5
mg to 15mg/kg, administered in one or more daily doses. For example, the daily parenteral
dosage regimen about 0.1 to about 80 mg/kg of total body weight, preferably from about
0.2 to about 30 mg/kg, and more preferably from about 0.5 mg to 15mg/kg, administered
in one or more daily doses. The daily topical dosage regimen will preferably be from 0.01
mg to 150 mg, administered one to four times daily. The daily inhalation dosage regimen
will preferably be from about 0.05 microgram/kg to about 5 mg/kg per day, or from about
0.2 microgram/kg to about 20 microgram/kg, administered in one or more daily doses.

It will also be recognized by one of skill in the art that the optimal quantity and
spacing of individual dosages of a compound of Formulas (1A), (I) to (VI), respectively,
or a pharmaceutically acceptable salt thereof will be determined by the nature and
extent of the condition being treated, the form, route and site of administration, and the
particular patient being treated, and that such optimums can be determined by
conventional techniques. It will also be appreciated by one of skill in the art that the
optimal course of treatment, i.e., the number of doses of a compound of Formulas (1A),

(D to (VI), respectively, or a pharmaceutically acceptable salt thereof given per day for
a defined number of days, can be ascertained by those skilled in the art using

conventional course of treatment determination tests.
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The amount of a compounds of Formulas (1A), () to (VI), respectively, or
pharmaceutically acceptable salts thereof or corresponding pharmaceutical
compositions of the present invention which is required to achieve a therapeutic effect
will, of course, vary with the particular compound, the route of administration, the
subject under treatment, and the particular disorder or disease being treated.

Suitable dosing regimens for a compound of the invention depend on the
pharmacokinetic properties of that compound, such as absorption, distribution, and
half-life, which can be determined by the skilled artisan. In addition, suitable dosing
regimens, including the duration such regimens are administered, for a compound of
the invention depend on the condition being treated, the severity of the condition being
treated, the age and physical condition of the patient being treated, the medical history
of the patient to be treated, the nature of concurrent therapy, the desired therapeutic
effect, and like factors within the knowledge and expertise of the skilled artisan. It will
be further understood by such skilled artisans that suitable dosing regimens may
require adjustment given an individual patient's response to the dosing regimen or
over time as individual patient needs change.

Additionally, the compounds of the present invention may be administered as
prodrugs. As used herein, a "prodrug" of a compound of the invention is a functional
derivative of the compound which, upon administration to a patient, eventually liberates
the compound of the invention in vivo. Administration of a compound of the invention as
a prodrug may enable the skilled artisan to do one or more of the following: (a) modify the
onset of the compound in vivo; (b) modify the duration of action of the compound in vivo;
(C) modify the transportation or distribution of the compound in vivo; (d) modify the
solubility of the compound in vivo; and (e) overcome a side effect or other difficulty
encountered with the compound. Typical functional derivatives used to prepare prodrugs
include modifications of the compound that are chemically or enzymatically cleaved in
vivo. Such modifications, which include the preparation of phosphates, amides, esters,
thioesters, carbonates, and carbamates, are well known to those skilled in the art.

The invention also provides a compound of the invention for use in medical
therapy, particularly in bacterial infections. Thus, in a further aspect, the invention is
directed to the use of a compound according to Formulas (1A), (I) to (VI), respectively, or
a pharmaceutically-acceptable salt thereof in the preparation of a medicament for the

treatment of bacterial infections.

COMBINATION THERAPIES
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Active drug or therapeutic agents, when employed in combination with the
compounds, or pharmaceutical compositions of the present invention, may be used or
administered, for example, in dosage amounts indicated in the Physicians' Desk
Reference (PDR) or as otherwise determined by one of ordinary skill in the art.

In the context of this specification, the term "simultaneously" when referring to
simultaneous administration of the relevant drugs means at exactly the same time, as
would be the case, for example in embodiments where the drugs are combined in a
single preparation. In other embodiments, "simultaneously" can mean one drug taken
a short duration after another, wherein "a short duration" means a duration which
allows the drugs to have their intended synergistic effect.

In light of the foregoing, the present invention also relates to a combination
therapy, which may be a comprised of a simultaneous or co-administration, or serial
administration of a combination of compounds or pharmaceutical compositions of the
present invention with other active drug or therapeutic agents, such as described
above, and where such administration also is determined by one of ordinary skill in the
art.

In addition, the present invention also relates to a combination therapy for the
treatment or prevention of repiratory tract or respiratory diseases as described herein,
which is comprised of a composition, dosage form or formulation formed from a
synergistic combination or mixture of compounds, controlled release compositions,
dosage forms or formulations of the present invention and another active drug or
therapeutic agent or agents as those described above and optionally which comprises
pharmaceutically acceptable carrier, diluent or adjuvent. In such an aforementioned
combination composition, dosage form or formulation of the present invention, each of
the active drug components are contained in therapeutically effective and synergistic

dosage amounts.

The Examples set forth below are illustrative of the present invention and are

not intended to limit, in any way, the scope of the present invention.
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EXAMPLES
The following examples illustrate the invention. These examples are not
intended to limit the scope of the present invention, but rather to provide guidance to
the skilled artisan to prepare and use the compounds, compositions, and methods of
the present invention.
While particular embodiments of the present invention are described, the
skilled artisan will appreciate that various changes and modifications can be made

without departing from the spirit and scope of the invention.

BIOLOGICAL EXAMPLES

Mechanism of Action

The outer membrane of Gram-negative bacteria serves as a barrier to small
molecules, including drugs. This outer membrane consists of lipopolysaccharide (LPS)
and is essential for bacterial viability. The hydrophobic anchor of LPS is Lipid A which is
synthesized by nine enzymes of the Lpx pathway. LpxC (UDP-3-O-(R-3-
hydroxymyristoyl)-N-acetylglucosamine) is the second step in the Lpx pathway and is the
first committed step (Barb and Zhou Curr. Pharm. Biotechnol., 2008, 9-15). Itis a Zn-
dependent deacetylase that is highly conserved in Gram-negative bacteria with no known
mammalian homologue. Inhibition of LpxC results in cell death of Gram-negative
organisms and has not been shown to be present in Gram-positive bacteria and as such
is an attractive target for the discovery of novel antibacterials targeted to Gram-negative
pathogens (Barb, et al, Biochemistry, 2007, 46, 3793-3802).

The compounds described inhibit the enzyme activity of LpxC in in vitro assays of
LpxC activity.

In addition, they show whole cell antibacterial activity against a variety of Gram-
negative pathogens, including multi-drug resistant (MDR) pathogens as set forth in detail
below and as defined throughout the present specification, including, but not limited to

Carbapenem-Resistant Enterobacteriaceae (CRE) and MDR P. aeruginosa.

Therapeutic Targets

In one aspect, the present invention relates treatment of bacterial infections
caused by Gram negative bacteria, where the Gram negative bacteria selected from
Gram negative bacteria of enterobacteria, Gram negative bacteria colonized in
respiratory, Gram negative bacteria of glucose non fermentation or p-lactam drug
resistant Gram negative bacteria.
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In another aspect, the present invention relates to treatment of bacterial infections,
caused by Gram negative bacteria, where:

the Gram negative bacteria of enterobacteria selected from E. coli, Klebsiella,
Serratia, Enterobacter, Citrobacter, Morganella, Providencia or Proteus;

the Gram negative bacteria colonized in respiratory system selected from
Haemophilus or Moraxella;

the Gram negative bacteria of glucose non fermentation selected from
Pseudomonas aeruginosa, Pseudomonas other than P. aeruginosa, Stenotrophomonas or
Burkholderia, Acinetobacter; and

the beta-lactam drug resistant Gram negative bacteria is selected from
Carbapenum-Resistant Enterobacteriaceae producing bacteria

In another aspect, Gram-negative bacterial infections including but not limited to:
Pseudomonas aeruginosa, Klebsiella pneumoniae, E. coli, and Enterobacter spp.

In another aspect, the present invention relates to treatment method or uses for
bacterial infections, where the bacterial infection is an airway infection, urinary system
infection, resipiratory system infection, sepsis infection, nephritis, cholecystitis, oral cavity
infection, endocarditis, pneumonia, bone marrow membrane myelitis, otitis media,
enteritis, empyema, wound infection or an opportunistic infection .

In another aspect other Possible Therapeutic Target(s), include: Gram-negative

bacterial sepsis.

BIOLOGICAL ASSAY(S)

P. aeruginosa Enzymatic Assay
Materials:

Untagged Pseudomonas LpxC was expressed in E. Coli from Psuedomonas
aeruginosa PAO1 and purified from Q-Sepharose 1 and Q-Sepharose 2 columns. UDP-
3-0-(R-3-hydroxymyristoyl)-N-Acetylglucosamine Substrate was obtained through a
custom synthesis from Alberta Innovates Technology Futures.

Method:

Untagged Pseudomonas LpxC is a deacetylase, which can remove an acetyl-
group from UDP-3-O-(R-3-hydroxymyristoyl)-N-Acetylglucosamine to result in a product
that is 42 Daltons less than the original acetylated substrate. Direct detection of the
deactylated product and acetylated substrate is accomplished through an Agilent
RapidFire v. 3.4/Sciex 4000 Q-Trap RF-MS instrument.
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400nL of 100x inhibitor sample in DMSO (or DMSO controls) were stamped into a
384-well Greiner PP V-shape plate (127.8/85/15mm), followed by addition of 20 uL of 2x
enzyme [7.680 mL buffer (0.05% CHAPS, 100ug/mL BSA, 50mM HEPES pH 7.5, 150mM
NaCl in water) + 2 pL of 125uM Untagged Pseudomonas LpxC] and 10 uL 1N HCI to the
inactive control wells. Following a 30 minute incubation, 20 uL of 2x substrate [7.680
buffer +5 uL of UDP-3-O-(R-3-hydroxymyristoyl)-N-Acetylglucosamine (at 10mM Stock)]
was added and incubated for 25 minutes. 10 uL of 1N HCI was added to quench the
reaction. The plate was loaded onto the Agilent RapidFire v. 3.4/Sciex 4000 Q-Trap RF-
MS instrument for analysis, using a C4 SPE cartridge and 2mM ammonium acetate in
100v/v water as the aqueous eluent and 5mM ammonium acetate in 25% v/vi25% viv
acetonitrile/water as the organic eluent. For dose response experiments, % conversion
were determined from the substrate and product analytes and normalized data were fit by
ABASE/XC50 using the equation y = a + (b-a)/(1+(10*x/10*¢)*d), where a is the minimum
% activity, b is the maximum % activity, c is the pIC50, and d is the Hill slope.

'Langsdorf, Erik F. et al. Screening for Antibacterial Inhibitors of the UDP-
3-0-(R-3-Hydroxymyristoyl)-N-Acetylglucosamine Deacetylase (LpxC) Using a High-
Throughput Mass

Spectroscopy Assay.
See, J. Biomol. Screen. 2010, 75, 52-61.

E. Coli Enzyme Assay

Materials

Untagged E. Coli LpxC 1-300 was expressed in E. Coli and purified with NINTA Agarose,
Superdex 200 and Mono Q columns. UDP-3-O-(R-3-hydroxymyristoyl)-N-
Acetylglucosamine Substrate was obtained through a custom synthesis from Alberta
Innovates Technology Futures.

Method

Untagged E. Coli LpxC is a deacetylase, which can remove an acetyl-group from UDP-3-
O-(R-3-hydroxymyristoyl)-N-Acetylglucosamine (m/z 832.1— 385) to result in a product
(m/z 790.3 — 385) that is 42 Daltons less than the original acetylated substrate. Direct
detection of the deacetylated product and acetylated substrate was accomplished through
an Agilent RapidFire v. 3.4/Sciex 4000 Q-Trap RF-MS instrument.
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400nL of 100x inhibitor sample in DMSO (or DMSO controls) were stamped into a 384-
well Greiner PP V-shape plate (Cat. # 781280), followed by addition of 20 uL of 2x
enzyme [6 nM final concentration ; 39.999 mL buffer (0.05% CHAPS, 100 ug/mL BSA, 50
mM HEPES pH 7.5, 150 mM NacCl in water) + 1.5 uL of 324 yM Untagged E. coli LpxC]
and 10 yL 1N HCI to the inactive control wells. Following a 30 minute preincubation, 20
pL of 2x substrate [2 uM final concentration; 39.984 mL buffer + 16 pyL of UDP-3-O-(R-3-
hydroxymyristoyl)-N-Acetylglucosamine (at 10 mM Stock)] was added and incubated for
25 minutes. The reaction was quenched by the addition of 10 uL of 1N HCI. The plate
was loaded onto the Agilent RapidFire v. 3.4/Sciex 4000 Q-Trap RF-MS instrument for
analysis [C4 SPE cartridge, 2 mM ammonium acetate in 100v/v water as the aqueous
eluent and 5 mM ammonium acetate in 25% v/v/25% vivi50% viv
acetonitrile/acetone/water as the organic eluent]. For dose response experiments %
conversion were determined from the substrate and product extracted ion chromatogram
(XIC) areas and normalized to the assay high and low controls. Normalized data were fit
by ActivityBase XE using the equation y = a + (b-a)/(1+(10*x/10*¢c)"d), where a is the
minimum % activity, b is the maximum % activity, c is the pIC50, and d is the Hill slope.
'Langsdorf, Erik F. et al. Screening for Antibacterial Inhibitors of the UDP-
3-0-(R-3-Hydroxymyristoyl)-N-Acetylglucosamine Deacetylase (LpxC) Using a High-
Throughput Mass

Spectroscopy Assay.
See, J. Biomol. Screen. 2010, 75, 52-61.

Minimum Inhibitory Concentration Assay

Methods for dilution Antimicrobial Susceptibility TestS for Bacteria that Grow
Aerobically; Approved Standard- Ninth Edition;M7-A9,Vol. 32 No. 2, Clinical and
Laboratory Standards Institute, \Wayne, PA.; January 2012.

Performance Standards for Antimicrobial Susceptibility Testing; Twenty-Second
Informational Supplement; M100-S22 Vol. 32 No. 3; Clinical and Laboratory Standards
Institute, Wayne, PA, January 2012.

Broth microdilution was performed in accordance with the CLSI recommended
procedures for aerobic bacteria [CLSI, 2012].

Comparator compound stock solutions were prepared as recommended by CLSI [CLSI,

2012]. The stock solutions of novel GSK compounds were prepared at 512 mcg/mL by

dissolving the compounds in dimethyl sulfoxide (DMSO) and diluting 1:10 with sterile
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water. The 512 mcg/mL stock was further serially diluted in the recommended broth
media for the organisms being tested. Final DMSO concentration in test wells was less
than 1%.

Microtitre plates were prepared using the Microlab STAR™ (Hamilton Co., Reno,
NV) to add media (50 pL) and the Microlab AT Plus system (Hamilton Co., Reno, NV) to
serially dilute the compounds (final concentration range 0.125 to 128 mcg/mL) and to add
inoculum. A positive growth control well containing medium and the test isolate was
included on each microtitre plate. Ten microliters of the test medium from the positive
growth control well was plated to determine the purity of each test isolate. A microtitre
mirror reader (Cooke Instruments, Ltd., England) was used to assist in determining the
microdilution MIC endpoints. The MIC was determined as the lowest concentration of

compound that inhibited visible growth of the organism.

-92 -



WO 2017/098440 PCT/IB2016/057451
Biological Assay Data
P, K;reumon
£ cofi P. aerugino ‘l_‘; e E. coli 7623
Ex Compounds ) aerugino | sa PA0O1 MIC
pICso 1161486
sa plCso MIC MIC (ug/mL)
(ug/mL) (ug/mL)
1 9.1 0.4 1 0.25 0.5
2 0.4 0.4 05 0.125 0.06
9.4
3 9 2 05 0.06
9.4
4 0.4 8 0.25 <0.03
9.4
5 0.4 2 0.06 <0.03
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9.4

6 9.3 05 0.125 <0.032
9.4

7 0.4 2 0.25 0.06
9.4

8 9.3 05 0.125 <0.03
9.4

9 0.4 8 0.125 <0.03
9.4

10 9.1 1 0.25 0.06
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15 9.3 94 0.5 0.063 <0.03
16 9.2 8.8 8 1 0.25
17 9.2 9 16 1 0.25
18 8.5 8.7 16 1 0.5
19 9.2 9.2 8 0.25 0.125
20 9.3 94 4 0.25 0.125
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21 94 94 0.5 0.063
22 94 94 0.25 <0.03
23 94 94 0.5 0.25
24 9.2 94 1 0.25
25 9.1 94 0.5 0.063
26 94 94 0.5 0.125
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27 94 94 2 1 <0.03
28 94 94 0.5 0.125 <0.03
29 9.1 94 4 0.5 0.5
30 94 94 16 1 0.25
31 9.3 94 2 0.25 0.063
32 94 94 4 0.5 0.125
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33 9.2 9.2 0.5 <0.03
34 94 94 0.25 <0.03
35 8.9 94 0.5 0.125
36 9.2 94 1 0.125
37 94 94 0.5 0.063
38 9.3 94 0.5 0.125
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39 9.1 9.3 0.5 <0.03
40 9.1 94 0.5 0.5
41 9.2 94 2 0.125
42 9 94 0.5 0.25
N
O
43 9.3 94 0.5 0.25
N
O
44 94 94 1 0.125
45 9.2 94 1 0.063
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46 94 94 1 0.125 <0.03
47 9.3 94 0.5 0.125 0.063
48 9.1 94 1 0.125 <0.03
50 9.3 94 2 0.5 0.125
51 9.3 94 2 0.5 0.125
52 94 94 8 0.25 0.063
53 9.2 94 0.5 0.25 <0.03
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54 94 94 1 0.5 <0.03
55 94 94 1 0.063 <0.03
56 9.3 94 0.5 0.125 0.063
57 9.1 94 2 0.25 0.063
58 8.6 8.8 4 1 0.063
59 9.2 94 0.5 0.125 0.063
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H3C\ o
0=5"
O
60 e HN—OH 9.2 9.4 05 05 <0.03
| X
S0 N7
61 9.1 94 >32 1 <0.03
H3C\ 0
0o=¢"
O
62 “ e HN-OH | 94 9.4 8 0.5 0.125
>N |N/
/
H3C\ 0
0=5"
O
63 H,& HN—OH 9.4 9.4 4 1 0125
N7
\N)l\N/
/
H3C\ o
o=
O
& HN—OH
64 9 9.4 05 0.25 <0.03
65 9.4 9.4 4 05 0.25
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66 9.2 94 1 0.125 0.063
67 8.7 94 1 1 0.125
68 9 94 2 0.5 0.125
69 9 94 1 1 0.125
70 8.8 9.3 2 0.25 0.125
71 8.9 9.2 0.5 0.5 0.063
72 9 94 1 0.25 0.125
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73 8.9 94 2 0.5 0.25
74 9.1 94 1 0.5 0.25
75 8.9 9 0.25 0.063 0.06
76 9.2 94 0.5 0.125 <0.03
77 N/T N/T 2 0.25 0.125
78 94 94 4 0.125 0.063
79 9.3 94 8 0.5 0.125
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80 9.1 94 0.25 0.063
81 9.1 94 0.5 0.25
82 94 94 0.25 0.25
83 9.3 94 0.25 <0.03
84 9.2 94 0.25 0.5
85 9.2 8.8 1 0.5
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H:C o
0=5"
o)
86 HC HN—OH 9.3 9.3 16 0.25 <0.03
N :
/\o l =
HiC o
0=57
[ 0
87 Hsé HN—OH 9.2 8.9 8 0.25 0.06
N
\O l -
88 9.3 94 2 0.25 0.125
89 9.2 9.3 2 0.25 0.25
90 94 9.3 32 1 0.063
91 8.6 9 4 0.5 0.5
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92 94 8.9 4 0.5 0.5
93 9.3 94 0.5 0.125 0.063
94 HSéE HN—OH 9.4 9.4 2 0.25 0.125
AT~
5
10
15 COMPOUND EXAMPLES

General Information

Unless otherwise noted, all starting materials were obtained from commercial

suppliers and used without further purification. Unless otherwise indicated, all

temperatures are expressed in °C (degrees Centigrade). Unless otherwise indicated, all

20  reactions are conducted under an inert atmosphere at ambient temperature.
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All temperatures are given in degrees Celsius, all solvents are highest available
purity and all reactions run under anhydrous conditions in an argon (Ar) or nitrogen (N2)
atmosphere where necessary.

The following examples illustrate the invention. These examples are not
intended to limit the scope of the present invention, but rather to provide guidance to
the skilled artisan to prepare and use the compounds, compositions, and methods of
the present invention.

While particular embodiments of the present invention are described, the skilled
artisan will appreciate that various changes and modifications can be made without
departing from the spirit and scope of the invention.

As used herein the symbols and conventions used in these processes, schemes
and examples are consistent with those used in the contemporary scientific literature,
for example, the Journal of the American Chemical Society or the Journal of Biological
Chemistry. Unless otherwise noted, all starting materials were obtained from
commercial suppliers and used without further purification.

All references to ether are to diethyl ether; brine refers to a saturated aqueous
solution of NaCl. Unless otherwise indicated, all temperatures are expressed in °C
(degrees Centigrade). All reactions are conducted under an inert atmosphere at room
temperature unless otherwise noted, and all solvents are highest available purity unless
otherwise indicated.

"H NMR (hereinafter also "NMR") spectra were recorded on a Varian VXR-300, a
Varian Unity-300, a Varian Unity-400 instrument, a Brucker AVANCE-400, a General
Electric QE-300 or a Bruker AM 400 spectrometer. Chemical shifts are expressed in
parts per million (ppm, & units). Coupling constants are in units of hertz (Hz). Splitting
patterns describe apparent multiplicities and are designated as s (singlet), d (doublet), t
(triplet), q (quartet), quint (quintet), m (multiplet), br (broad).

Mass spectra were run on an open access LC-MS system using electrospray
ionization. LC conditions: 10% to 80% CH3sCN (0.018% TFA) in 3.0 min with a 1.25 min
hold and 0.5 min re-equilibration; detection by MS, UV at 214 nm, and a light scattering
detector (ELS). Column: 2.1 X 50 mm Zorbax SB-C8.

For preparative (prep) HPLC; ca. 100 mg of the final products were injected in
1000 pL of MeOH, DMSO, or DMF onto a SunFire Prep C18 OBD 5 um 30 x 75 mm
column at 35 mL/min with a 10 min gradient from 5% CH3CN to 95% CH-CN in H2O,
followed by a 90% CH3CN in H2O hold for 1.9 min. Flash chromatography was run over
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Merck Silica gel 60 (230 - 400 mesh), or using a Teledyne Isco Combiflash Companion

with normal phase, disposable Redi-Sep flash columns.

INTERMEDIATE EXAMPLES
Intermediate 1

SOzMe

Br O

OEt
Part A
A solution of ethyl 2-chloropropanoate (1000 g, 7.35 mol) and sodium methanesulfinate
(899 g, 8.82 mol) in ethanol (1350 mL) was stirred at 77 °C for 20 hrs. The reaction
mixture was allowed to cool to r.t. The solids were removed by filtration through celite,
and the filter pad was washed with ethanol. The filtrates were combined and
concentrated in vacuo. The crude product was suspended in EtOAc and H,O. The
organic phase was washed by brine, dried over Na,SOy, filtered, concentrated to give
ethyl 2-(methylsulfonyl)propanoate (1124 g, 84.9%) as a yellow oil.
"H NMR: 400 MHz CDCls
0: 4.25-4.28 (m, 2H), 3.84-3.90 (m, 1H), 3.04 (s, 3H), 1.63-1.65 (m, 3H), 1.29-1.33 (m, 3H).
Part B
Under Nz, to a solution of ethyl 2-(methylsulfonyl)propanoate (500 g, 2.78 mol) in N,N-
dimethylformamide (DMF) (500 mL), sodium hydride (122 g, 3.06 mmol) was added at 0
°C in batches over 1 h. Then the reaction mixture was stirred at 0 °C for 1 h. Then 1,2-
dibromoethane (1550 g, 8.33 mol) was added to the mixture and stirred at rt overnight.
The mixture was quenched with H>O at 0 °C and extracted with EtOAc (500 mL x 3). The
organic phase was washed with brine, dried over anhydrous sodium sulfate, filtered and
concentrated in vacuo. The crude product was purified by column chromatography on
silica gel, eluted with PE/EtOAc, EtOAc from 0 to 40% over 5 hrs. The desired fractions
were collected and concentrated to afford ethyl-4-bromo-2-methyl-2-
(methylsulfonyl)butanoate (283 g, yield: 35.5 %).
"H NMR: 400 MHz CDCls
0: 4.25-4.31 (m, 2H), 3.48-3.49 (m, 1H), 3.45-3.47 (m, 1H), 3.04 (s, 3H), 2.55-2.57 (m,
3H), 2.52-2.54 (m, 3H), 1.63 (s, 3H), 1.31-1.3 (m, 3H).
HPLC: 95.52 %.
Part C

Preparative separation method
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Instrument: Thar200 preparative SFC

Column: ChiralPak AS-10um, 300x50mml.D.
Mobile phase: A for CO; and B for IPA:Heptane=1:1
Gradient: B 20%

Flow rate: 200mL /min

Back pressure: 100bar

Column temperature: 38°C

Wavelength: 210nm

Cycletime: ~3.5min

Sample preparation: Compound was dissolved in ethanol to ~130mg/mi

Injection: 3.5-5ml per injection.

Work up: After separation, the fractions were dried off via rotary evaporator at bath
temperature 40 °C affording the desired (R)-ethyl-4-bromo-2-methyl-2-

(methylsulfonyl)butanoate.

Intermediate 2

General procedure

Part A

Under Nz, in a flask, was added 7-bromoquinazolin-4(3H)-one (1 g, 4.44 mmol), cesium
carbonate (2.90 g, 8.89 mmol) and (R)-ethyl-4-bromo-2-methyl-2-
(methylsulfonyl)butanoate (Intermediate 1) (1.340 g, 4.67 mmol) in N,N-
dimethylformamide (DMF) (3 mL). The mixture was stirred at 50 °C for 1.5 hours. The
mixture was poured into ice and extracted with ACOEt. The aqueous mixture was
extracted with DCM, washed w/ brine, dried w/ Na>SO,4 and concentrated.
Recrystallization with AcOEt and DCM afforded (R)-ethyl 4-(7-bromo-4-oxoquinazolin-
3(4H)-yDh-2-methyl-2-(methylsulfonyl)butanoate (1.2 g, 2.78 mmol, 63% vyield) as a white
crystalline material.

LCMS: (M+1) 431.1, at 0.93 min

"H NMR (400 MHz, CHLOROFORM-0) &: 1.34 (t, J=7.20 Hz, 3 H) 1.80 (s, 3 H) 2.47 -
2.65 (m, 2 H) 3.13 (s, 3 H) 4.10 (ddd, J=13.58, 10.04, 5.94 Hz, 1 H) 4.20 - 4.38 (m, 3 H)
7.63 (dd, J=8.46, 1.89 Hz, 1 H) 7.91 (d, J=1.77 Hz, 1 H) 8.08 (s, 1 H) 8.15 (d, J=8.59 Hz,

1 H).
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Intermediate 3

0 SO,Me
Br N/) HN\O @)

General procedure
Part A
Two batches: To a solution of 7-bromoquinazolin-4(3H)-one (75 g, 333.0 mmol) and (R)-
ethyl-4-bromo-2-methyl-2-(methylsulfonyl)butanoate (Intermediate 1) (100.5 g, 349.9
mmol) in acetonitrile (600 mL) was added Cs.CO; (158 g, 486 mmol) in portions during
15 mins at 25 °C under N2. The mixture was stirred at 25 °C for 15 mins, then heated to
80 °C and stirred at this temperature for 5 hrs. At this point the two batches were
combined and the mixture was cooled to 25 °C. The combined mixture was filtered and
the filter pad was washed with ethyl acetate (200 mL x 3). The combined organic layers
were concentrated in vacuum to 200 mL and diluted with ethyl acetate (1 L) then water
was added (300 mL). The organic layer was separated and the aqueous layer was
extracted with ethyl acetate (100 mL x 3). The combined organic layers were washed
with water (200 mL) and brine (200 mL). The organic layers were dried over Na;SOy,
filtered and the filtrate was concentrated to give the crude product. Then the crude
product was triturated with (petroleum ether/ethyl acetate = 200 mL/300 mL). The
mixture was filtered to give crude (R)-ethyl 4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)butanoate (142 g, yield 49%) as a yellow solid. The filtrate was
purified by silica gel chromatography (100-200 mesh silica gel, weight 240 g, petroleum
ether/ ethyl acetate = 50/1-1/1) to give (R)-ethyl 4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)butanoate (96 g, yield 33 %) as a yellow solid. Total yield was
82 %.
"H NMR: 400 MHz DMSO-ds
0844 (s,1H),807(d,J=88Hz,1H),791(d,J=16Hz, 1H),7.72(dd,J=8.8,1.6
Hz, 1 H), 4.03-4.09 (m, 4 H), 3.15 (s, 3 H), 2.62-2.67 (m, 1 H), 2.24-2.28 (m, 1 H), 1.63 (s,
3 H),1.18 (t, J=6.8 Hz, 3 H).

Part B

Two batches: To a solution of (R)-ethyl 4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-

(methylsulfonyl)butanoate (93 g, 215.6 mmol) in THF (648 mL) was added a solution of

aqueous LiOH solution (2 mol/L, 646.8 mmol, 324 mL) at 10 °C. The reaction mixture

was stirred at 25 °C for 2 hrs. The mixture was adjusted to pH = 3-4 with HCI (2 mol/L,
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400 mL) at 10-12 °C. A white precipitate was formed and the two batches were
combined. The slurry was filtered and the filter cake was dried to give (R)-4-(7-bromo-4-
oxoquinazolin-3(4H)-yN)-2-methyl-2-(methylsulfonyl)butanoic acid (160 g, yield 92 %) as a
white solid, which was used in next step without further purification.

'"H NMR: 400 MHz DMSO-ds

08.43 (s, 1H),8.06 (d, J=8.8Hz, 1H),7.90 (s, 1H),7.70-7.73 (m, 1 H), 4.01-4.15 (m, 2
H), 3.14 (s, 3 H), 2.50-2.61 (m, 1 H), 2.20-2.27 (m, 1 H), 1.59 (s, 3 H).

Part C

Two batches: To a solution of (R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoic acid (95 g, 235.6 mmol) in THF (1400 mL) was added 4-
methylmorpholine (42.9 g, 424.0 mmol) and 2-chloro-4,6-dimethoxy-1,3,5-triazine (62.0 g,
353.4 mmol) in portions during 20 mins at 20 °C. After addition, this reaction mixture was
mechanically stirred for 3 hrs at 25 °C. Then O-tetrahydropyran-2-ylhydroxylamine (49.7
g, 424.1 mmol) was added to the reaction in portions during 5 mins at 25 °C and then the
mixture was continued to mechanically stir for 1.5 hrs at 30 °C. The two batches were
combined and the mixture was filtered and filter cake was washed with dichloromethane
(150 mL x 3). The combined organic layers were concentrated in vacuum. The residue
was dissolved in dichloromethane (1.2 L) and washed with water (400 mL), brine (100
mL) and dried over Na>-SO4. The solution was filtered and the filtrate was concentrated to
give the crude product, which was purified by washing with methyl ter-butyl ether (200
mL), petroleum ether/ethyl acetate = 2/1 (200 mL) and petroleum ether/ethyl acetate =

1/1 (200 mL) to give pure (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (184 g, yield 78 %) as a
white solid.

"H NMR: 400 MHz CDCls

01068 (d, J=9.2Hz, 1 H), 8.13-8.16 (m, 1 H), 8.09 (s, 1 H), 7.93 (s, 1 H), 7.64 (d, J =
8.0 Hz, 1 H), 5.14 (s, 1 H), 4.31-4.37 (m, 1 H), 4.08-4.14 (m, 2 H), 3.66-3.73 (m, 1 H),
312 (d, J=4.8 Hz, 3 H), 2.52-2.55 (m, 1 H), 2.43-2.46 (m, 1H), 1.65-1.85 (m, 9 H).

Intermediate 4

General procedure
Part A
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To a solution of Intermediate 2 (12 g, 27.8 mmol) in tetrahydrofuran (THF) (100mL) was
added a solution of lithium hydroxide monohydrate (3.5 g, 83 mmol) at 0 °C. The reaction
mixture was warmed to rt and contiuned to stir at rt for 2 h. The reaction was then
concentrated in vacuo to remove the THF and then washed with EtOAc (3 x 10 ml). The
pH of aqueous layer was adjusted to 3 using 1 N aqg. HCI to afford the solid, was filtered,
washed with water (3 x 10 ml) and dried in air to afford the product (R)-4-(7-bromo-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)butanoic acid (9.8 g, 24.30 mmol, 87
% yield) as a white solid.

LCMS (M+1): 403.0, at 0.73 min

Intermediate 5

o) SO,Me
F L _o
B NG NHOTHP

Part A

To a solution of 4-bromo-3-fluorobenzoic acid (20 g, 91 mmol) in concentrated H.SO4 (70
mL) at room temperature was added potassium nitrate (9.69 g, 96 mmol) portionwise and
the reaction mixture was stirred at 20 °C for 3 hr. The reaction solution was combined
with other batches and the mixture was poured onto ice. The solid was collected by
filtration and dried to give 4-bromo-5-fluoro-2-nitrobenzoic acid (45 g, 153 mmol, 75 %

yield) as a white solid.

Part B

Tin(ll) chloride (20.25 g, 107 mmol) was added to a solution of 4-bromo-5-fluoro-2-
nitrobenzoic acid (9.4 g, 35.6 mmol) in water (70 mL) and hydrochloric acid (70 mL) at
room temperature and the reaction mixture was stirred at 90 °C for 3 hr. After cooling to
room temperature, the formed precipitate was filtered, washed with water and collected to
give 2-amino-4-bromo-5-fluorobenzoic acid, hydrochloride (8.5g, 31.4 mmol, 88 % yield)
as an off-white solid.

LCMS: [M+H] 234.1.

Part C

A mixture of 2-amino-4-bromo-5-fluorobenzoic acid hydrochloride (8.4g, 31.1 mmol) in

formamide (40 mL) was stirred at 160 °C for 6 hr under nitrogen. The reaction solution

was cooled to room temperature and poured into ice. The resulting precipitate was
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collected by filtration and dried to afford 7-bromo-6-fluoroquinazolin-4(3H)-one (6.2g,
24.24 mmol, 78 % yield) as an off-white solid. The crude was used into next step without
further purification.

LCMS: [M+H] 245.1.

Part D

To a mixture of 7-bromo-6-fluoroquinazolin-4(3H)-one (2.7 g, 11.11 mmol) and (R)-ethyl
4-bromo-2-methyl-2-(methylsulfonyl)butanoate (Intermediate 1) (3.35 g, 11.67 mmol) in
N,N-dimethylformamide (30 mL) was added cesium carbonate (3.62 g, 11.11 mmol). The
resulting mixture was stirred at 50 °C for 1 hr under a nitrogen atmosphere at which time
the solution was cooled to room temperature. The mixture was poured into water (100
mL) and was washed with ethyl acetate (200 ml x 2) and the combined organic layers
were dried. The residue was purified by silica gel column chromatography (10%-50%
ethyl acetate in petroleum ether) to afford (R)-ethyl 4-(7-bromo-6-fluoro-4-oxoquinazolin-
3(4H)-yl)-2-methyl-2-(methylsulfonyl)butanoate (4.5 g, 8.62 mmol, 78 % vyield) as a white
solid.

LCMS: [M + H] 449.0,451.0.

Part E

Lithium hydroxide monohydrate (3.25 g, 77 mmol) was added to a solution of (R)—ethyl-4-
(7-bromo-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)butanoate (11.6
g, 25.8 mmol) in tetrahydrofuran (40 mL) and water (20 mL) at room temperature and the
reaction mixture was stirred at 20 °C for 1 hr. The solvent was removed by evaporation
and the resulting aqueous layer was acidified to pH=3 using 1M HCI . The precipitate was
collected by filtration and dried to give (R)-4-(7-bromo-6-fluoro-4-oxoquinazolin-3(4H)-yl)-
2-methyl-2-(methylsulfonyl)butanoic acid (9.8 g, 20.94 mmol, 81 % yield) as an off-white
solid.

LCMS: [M+H] 421.0

Part F

To a solution of (R)-4-(7-bromo-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoic acid (3 g, 7.12 mmol) and triethylamine (2.98 mL, 21.37 mmol)
in tetrahydrofuran (THF) (5 mL) was added O-(tetrahydro-2H-pyran-2-yl)hydroxylamine
(1.669 g, 14.24 mmol), HOBt (1.925 g, 14.24 mmol) and EDC.HCI (2.73 g, 14.24 mmol).

The resulting mixture was stirred at 50 °C for 2 hr. The reaction was combined with
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another batch and the combined mixture was filtered and the filtrate was concentrated.
The crude product was purified by silica gel chromatography (petroleum ether/EtOAc =
1/2, then DCM/MeOH = 30/1) to afford (2R)-4-(7-bromo-6-fluoro-4-oxoquinazolin-3(4H)-
yD-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide
(Intermediate 5)as a white solid (3.8 g, 93 % yield based on the combined reactions).
LCMS: [M+H] 522.1.

1H NMR (400 MHz DMSO-dg) &: ppm 11.4 (s, 1H), 8.35 (d, 1H, J = 8.8 Hz), 8.09 d, 1H, J
=56 Hz),7.94 d, 1H, J=8.0 Hz), 4.88 (d, 1H, J = 18.4 Hz), 4.12-3.85 (m, 3H), 3.47 (d,
1H, J=10.4 Hz), 3.05 (d, 3H, J = 9.2 Hz), 2.63-2.55 (m, 1H), 2.22-2.15 (m, 1H), 1.65-
1.50 (m, 9H).

Intermediate 6

0 SO,Me
N 3 ©
Br N/) NHOTHP
F
Part A

To a solution of 3-bromo-2-fluoroaniline (10 g, 52.6 mmol), 2,2,2-trichloroethane-1,1-diol
(10.45 g, 63.2 mmol), hydroxylamine hydrochloride (11.70 g, 168 mmol) and sodium
sulfate (44.9 g, 316 mmol) in water (300 mL) at room temperature was added
hydrochloric acid (20 mL, 52.6 mmol) slowly. The reaction mixture was stirred at 90 °C for
1 hr. The reaction solution was combined with another batch and was cooled to room
temperature and the precipitate was collected by filtration. The crude product was dried to
afford (E)-N-(3-bromo-2-fluorophenyl)-2-(hydroxyimino)acetamide as an off-white solid (8
d, 52% yield based on the combined reactions).

LCMS: [M+H] 261.0.

Part B

To a stirred solution of H2SO4 (80 ml, 1501 mmol) at room temperature was added (E)-N-
(3-bromo-2-fluorophenyl)-2-(hydroxyimino)acetamide (8 g, 30.6 mmol) portionwise and
the reaction mixture was stirred at 90 °C for 2 hr. After cooling to room temperature, the
mixture was poured onto ice-water (1500 g) and the resulting precipitate was filtered,
washed with water (100 mL X 2) and dried in vacuo to give 6-bromo-7-fluoroindoline-2,3-
dione (6.4 g, 25.09 mmol, 82% vyield) as a brown solid.

LCMS: [M+NH3] 261.1.
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H NMR (500 MHz, DMSO-d6) &: ppm11.74 (s, 1 H), 7.38-7.35 (m, 1 H), 7.29 (d, J= 7.5
Hz, 1H).

Part C

H-0O; (10.0 mL, 98 mmol) was added to a solution of 6-bromo-7-fluoroindoline-2,3-dione
(5.4 g, 22.13 mmol) and sodium hydroxide (27.7 mL, 55.3 mmol) in water (20 mL) at 0 °C
and the reaction mixture was stirred at 0 °C for 2 hr. The reaction mixture was acidified
by 2N HCI until the pH = 6. The solid was collected by filtration and dried in vacuo to give
2-amino-4-bromo-3-fluorobenzoic acid (4.8 g, 20.51 mmol, 93 % yield) as a yellow solid.
LCMS: [M+H] 234.1.

Part D

A mixture of 2-amino-4-bromo-3-fluorobenzoic acid (4.8 g, 20.51 mmol) in formamide (50
mL) was stirred at 160 °C for 6 hr under a nitrogen atmosphere. After cooling, the
mixture was poured onto ice-water (500 g) and the resulting precipitate was filtered,
washed with water (50 mL) and dried in vacuo to give 7-bromo-8-fluoroquinazolin-4(3H)-
one (4.2 g, 16.94 mmol, 83% yield) as a yellow solid.

LCMS: [M+H] 242 4.

Part E

A mixture of 7-bromo-8-fluoroquinazolin-4(3H)-one (2.4 g, 9.88 mmol) and (R)-ethyl 4-
bromo-2-methyl-2-(methylsulfonyl)butanoate (2.98 g, 10.37 mmol) and Cs.CO; (6.44 g,
19.75 mmol) in N,N-dimethylformamide (DMF) (25 mL) was stirred at 50 °C under a
nitrogen atmosphere. The reaction mixture was combined with another batch and this
was poured into cooled water (300 mL). The resulting precipitate was filtered, dried in
vacuo, and the crude product was purified by silica gel chromatography (1:3
EtOAc/petroleum ether) to give (R)-ethyl 4-(7-bromo-8-fluoro-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)butanoate (4.0 g, 8.31 mmol, 84 % yield) as a yellow solid.
LCMS: [M+H] 449.0.

Part F

A mixture of (R)-ethyl 4-(7-bromo-8-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoate (2.0 g, 4.45 mmol), lithium hydroxide monohydrate (0.299 g,
7.12 mmol), tetrahydrofuran (THF) (20 mL) and water (10 mL) was stirred at 25 °C for 2

h. The organic layer was removed by evaporation and the resulting aqueous layer was
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acidified to pH = 3 using 1M HCI (aq). The mixture was combined with another batch was
filtered and the filter cake was dried in vacuo to give (R)-4-(7-bromo-8-fluoro-4-
oxoquinazolin-3(4H)-yN-2-methyl-2-(methylsulfonyl)butanoic acid (1.8 g, 3.62 mmol, 81 %
yield) as a yellow solid.

LCMS: [M+H] 420.7.

Part G

To a solution of (R)-4-(7-bromo-8-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoic acid (1.8 g, 4.27 mmol) and triethylamine (1.787 mL,

12.82 mmol) in tetrahydrofuran (THF) (30 mL) was added O-(tetrahydro-2Hpyran-2-
ylhhydroxylamine (1.001 g, 8.55 mmol), HOBt (1.155 g, 8.55 mmol) and EDC.HCI (1.638
g, 8.55 mmol). The resulting mixture was stirred at room temperature overnight. The
mixture was concentrated under reduced pressure and the residue was purified by silica
gel chromatography eluting with EtOAc to give (2R)-4-(7-bromo-8-fluoro-4-oxoquinazolin-
3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide
(Intermediate 6)(1.2 g, 2.306 mmol, 54 % yield) as a yellow solid.

LCMS: [M+H] 521.7.

"H NMR (400 MHz DMSO-de) d: ppm 11.4 (s, 1H), 8.44 (d, 1H, J=9.6 Hz), 7.89 (d, 1H, J
= 8.4Hz), 7.84-7.82 (m, 1H), 4.89 (d, 1H, J = 16.8 Hz), 4.13-3.94 (m, 3H), 3.48-3.50 (m,
1H), 3.07 (d, 3H, J = 9.6 Hz), 2.63-2.50 (m, 1H), 2.20 (m, 1H), 1.65-1.53 (m, 9H).

Intermediate 7

F O SO,Me

N z °
Br N/) NHOTHP
Part A

To a solution of methyl 4-bromo-2,6-difluorobenzoate (22.5 g, 90 mmol) in N,N-
dimethylformamide (100 mL) was added (2,4-dimethoxyphenyl)methanamine (16.49 g, 99
mmol) and K2CO; (18.58 g, 134 mmol) and the mixture was heated to 100 °C and stirred
overnight. The mixture was added to 50 mL water, extracted with ethyl acetate (30 mL x
3), dried over Na,SO4 and evaporated to afford a brown oil. The oil was purified by
column chromatography on silica gel (ethyl acetate/petroleum ether = 0 — 10%) affording
methyl 4-bromo-2-((2,4-dimethoxybenzyl)amino)-6-fluorobenzoate (20 g, 45.2 mmol, 50

% yield) as a yellow solid.
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H NMR (400 Hz, DMSO-d6 ) &: ppm 7.85 (t, 1 H, J = 4.4 Hz), 7.16 (d, 1 H, J = 6.4 H2),
6.755 (s, 1 H), 6.66 (d, 1H, J = 8.8Hz), 6.60 (m, 1H), 3.83 (s, 3 H), 3.81 (s, 3H), 4.13-3.94
(m, 3H), 3.48-3.50 (m, 1H), 3.74 (s, 3H)

Part B

To a solution of methyl 4-bromo-2-((2,4-dimethoxybenzyl)amino)-6-fluorobenzoate (20 g,
50.2 mmol) in dichloromethane (200 mL) was added HCI (100 mL, 400 mmol) and the
mixture was stirred at 25 °C for 2 hr. The mixture was evaporated in vacuo and a solution
of NaHCO; was added. The aqueous layer extracted with ethyl acetate (100 mL x 3),
dried over Na,SO,4 and evaporated to afford a yellow solid. The solid was purified by
column chromatography on silica gel (ethyl acetate/petroleum ether 0-10%) affording
methyl 2-amino-4-bromo-6-fluorobenzoate (13 g, 22.06 mmol, 44 % yield) as a yellow
solid.

LCMS: [M+H] 247.8.

Part C

To a solution of methyl 2-amino-4-bromo-6-fluorobenzoate (12.9 g, 21.89 mmol) in 1,4-
dioxane (1 mL) was added a solution of lithium hydroxide hydrate (8.39 g, 200 mmol) in
water (1 mL). The mixture was stirred at room temperature for 2 hr. The mixture was
evaporated in vacuo and 1N HCI (200 mL) solution was added. The aqueous layer was
extracted with ethyl acetate (300 mL x 3), dried over Na>.SO4 and evaporated to afford a
yellow solid. The solid was purified by silica gel chromatography on silica gel (ethyl
acetate/petroleum ether 10%-50%) affording 2-amino-4-bromo-6-fluorobenzoic acid (4g,
14.90 mmol, 68 % yield) as a yellow solid.

LCMS: [M+H] 236.0.

Part D

A mixture of 2-amino-4-bromo-6-fluorobenzoic acid (3.9 g, 16.67 mmol) in formamide (20
g, 444 mmol) was heated to 170 °C and stirred for 0.5 hr. The mixture was added to 100
mL water, extracted by ethyl acetate (50 mL x 3), dried over Na.SO4 and evaporated to
afford a yellow solid. The solid was purified by column chromatography on silica gel (ethyl
acetate/petroleum ether = 1/5-2/1) affording 7-bromo-5-fluoroquinazolin-4(3H)-one (1.5 g,
3.70 mmol, 22 %yield) as a yellow solid.

LCMS: [M+H] 242.7.

Part E
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A solution of 7-bromo-5-fluoroquinazolin-4(3H)-one (1.48g, 6.09 mmol) in N,N-
dimethylformamide (50 mL) was added (R)-ethyl 4-bromo-2-methyl-2-
(methylsulfonyl)butanoate (Intermediate 1) (1.749 g, 6.09 mmol) and Cs,CO; (1.984 g,
6.09 mmol). The mixture was heated to 50 °C and stirred for 2 hr. The mixture was
added to 200 mL water, extracted with ethyl acetate times (200 mL x 3), dried over
Na>SO4 and evaporated to afford a yellow solid. The solid was purified by HPLC and
afforded (R)-ethyl 4-(7-bromo-5-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoate (700 mg, 1.558 mmol, 26 % yield) as a yellow solid.

LCMS: [M+H] 449.0.

Part F

To a solution of (R)-ethyl 4-(7-bromo-5-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoate (680 mg, 1.513 mmol) in 1,4-dioxane (10 mL) was addded
lithium hydroxide hydrate (168 mg, 4 mmol) in water (10.00 mL) and the mixture was
stirred at 20 °C for 2 hr. To the mixture was added 6 mL of a 1N HCI solution and the
aqueous layer was extracted by ethyl acetate (20 mL x 3). The combined organic layers
were dried over Na,SO,4 and evaporated to afford a yellow solid. The solid was purified by
column chromatography on silica gel (MeOH/DCM: 0-20%) and (R)-4-(7-bromo-5-fluoro-
4-oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)butanoic acid (350 mg, 0.797 mmol,
53 % yield) was obtained as a white solid.

LCMS: [M+H] 420.5.

Part G

To a solution of (R)-4-(7-bromo-5-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoic acid (340 mg, 0.807 mmol) in tetrahydrofuran (20 mL) was
added HATU (460 mg, 1.211 mmol), O-(tetrahydro-2H-pyran-2-yl)hydroxylamine (142
mg, 1.211 mmol) and EtzN (0.337 mL, 2.421 mmol). The mixture was stirred at room
temperature for 2 hr. The mixture was evaporated in vacuo and 20 mL water was added.
The aqueous layer was extracted with ethyl acetate (20 mL x 3), dried over Na,SO, and
evaporated to afford a yellow solid. The solid was purified by column chromatography on
siica gel (MeOH/DCM: 0-1/40) affording (2R)-4-(7-bromo-5-fluoro-4-oxoquinazolin-3(4H)-
yD-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide
(Intermediate 7)(500 mg, 0.551 mmol, 68 % yield) as a white solid.

LCMS: [M+H] 521.3.
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Intermediate 8

0 SO,Me
: O
oo
N NHOTHP
Br N

To a solution of 2-amino-4-bromobenzoic acid (10g, 46.3 mmol) in tetrahydrofuran (THF)
(10 mL) was added HOBT (16.30 g, 106 mmol) and EDC (20.41 g, 106 mmol). The
mixture was stirred at 25 °C for 30 min when ammonia (30 mL, 1386 mmol) was added to
the solution. The mixture was stirred at 25 °C for 18 hr. The solvent was removed in
vacuo when EtOAc (200 mL) was added to the mixture. The organic phase was washed
with NaHCO; (aq, 100 mL X 3) and dried with NaS;04. The solvent was removed to
afford 2-amino-4-bromobenzamide (5.5g, 24.55 mmol, 53 % yield).

LCMS: [M+H]: 216.1.

Part B

To a solution of 2-amino-4-bromobenzamide (5.0g, 23.25 mmol) in HCI (4.24 mL, 140
mmol) and water (50mL) was added sodium nitrite (3.21 g, 46.5 mmol) at 0 °C. The
mixture was stirred at 0 °C for 30 min. The pH of the mixture was adjusted to 2 and the
mixture was extracted with EtOAc (100 mL X 3). The organic phase was dried with
Na>SQOyq, filtered and removed in vacuo to afford 7-bromobenzo[d][1,2,3]triazin-4(3H)-one
(5.0 g, 21.24 mmol, 91 % vyield) as white solid.

LCMS: [M+ H] 228.1.

Part C
To a solution of 7-bromobenzo[d][1,2,3]triazin-4(3H)-one (5g, 22.12 mmol) in N,N-
dimethylformamide (DMF) (20 mL) was added (R)-ethyl 4-bromo-2-methyl-2-
(methylsulfonyl)butanoate (Intermediate 1) (9.53 g, 33.2 mmol) and K-CO; (6.11 g, 44.2
mmol) and the mixture was stirred at 80 °C for 18 hr. Water (20 mL) was added and the
aqueous layer was extracted with EtOAc (100mL X 3). The combined organic layers were
washed with aq. NaHCO; (40 mL), water (40 mL) and brine (40 mL) and the organic layer
was dried (Na,SO,) and concentrated. The crude product was purified by a silica gel
column chromatography (PE/EtOAc, EtOAc from 0 to 20%) to afford (R)-ethyl 4-(7-
bromo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)butanoate (7.5¢,
17.35 mmol, 78 % yield).
LCMS: [M+H] 432.0.
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Part D

To a solution of (R)-ethyl 4-(7-bromo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoate (2 g, 4.63 mmol) in dichloromethane (DCM) (30mL) was added
BBr; (1.750 mL, 18.51 mmol) at -78 °C. The mixture was stirred at 0 °C for 1 hr.

Methanol was added to the mixture at -78 °C and the solvent was removed in vacuo.
Water (50 mL) was added to the mixture and the aqueous layer was extracted with EtOAc
(100 mL X 3). The organic phase was dried with Na,SO,, filtered and removed in vacuo to
afford (R)-4-(7-bromo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoic acid (1.8 g, 3.87 mmol, 84% yield) as a white solid.

LCMS: [M+ H] 404.0.

Part E

To a solution of (R)-4-(7-bromo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoic acid (2g, 4.95 mmol) in tetrahydrofuran (THF) (5 mL) was added
O-(tetrahydro-2H-pyran-2-yl)hydroxylamine (0.580 g, 4.95 mmol), HOBt (2.006 g, 14.84
mmol), EDC.HCI (2.85 g, 14.84 mmol) and triethylamine (3.45 mL, 24.74 mmol). The
resulting mixture was stirred at 80 °C for 2 hr. To the mixture was added water (50 mL)
and extracted with CH>Cl> (100 mL x 3) and the mixture was concentrated under vacuum.
The crude product was purified by a silica gel column chromatography (PE/EtOAc: EtOAc
from 0% to 50%) to afford (2R)-4-(7-bromo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 8)
(1.8 g, 3.43 mmol, 69 % yield) as a white solid.

LCMS: [M+Na] 525.0.

1H NMR (400 MHz DMSO-dg) &: ppm 11.4 (s, 1H), 8.46 (s, 1H), 8.16-8.14 (m, 1H), 8.10-
8.08 (m, 1H), 4.86-4.77 (m, 1H), 4.50-4.49 (m, 1H), 4.40-4.39 (m, 1H), 4.03-4.0 (m, 1 H),
3.43 (m, 1H), 3.07-3.04 (m, 3H), 2.51-2.50 (m, 1H), 2.26 (m, 1H), 1.65-1.50 (m, 9H).

Intermediate 9

J@ﬁw‘)
Br = OEt

To a mixture of 6-bromoisoquinolin-1(2H)-one (5 g, 22.32 mmol) and (R)-ethyl 4-bromo-2-

methyl-2-(methylsulfonyl)butanoate (7.05 g, 24.55 mmol) in N,N-dimethylformamide (35

mL) was added Cs,CO; (14.54 g, 44.6 mmol) at 30 °C. The resulting mixture was stirred
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at 50 °C for 1 hr under a nitrogen atmosphere. To the mixture together with another
batch was added EtOAc (150 mL) and water (250 mL). The layers were separated and
the aqueous layer was extracted with EtOAc (100 mL). The combined organic layers
were dried over Na2SQOyq, filtered and concentrated. The crude product was purified by
silica gel chromatography (EtOAc/petroleum ether: 1/2) to give (R)-ethyl 4-(6-bromo-1-
oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)butanoate (Intermediate 9)(10 g,
21.45 mmol, 96 % yield) as a yellow solid.

LCMS: [M+H] 430.1.

"H NMR (400 MHz DMSO-ds) d: ppm 8.09 (d, J =8 Hz, 1 H), 7.93 (s, 1 H), 7.64 (d, J=4
Hz, 1 H),7.62 (d, J=4Hz, 1 H),6.61 (d, J=8Hz, 1 H), 3.95-4.08 (m, 4 H), 3.12 (s, 3 H),
2.55-2.58 (m, 1 H), 2.15-2.22 (m, 1 H), 1.60 (s, 3 H), 1.14 (t, J = 8 Hz, 3 H).

Intermediate 10

Part A

Ethyl 4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)butanoate (8 g,
18.59 mmol) in tetrahydrofuran (80 mL) at 0 °C was added a solution of lithium hydroxide
(2.340 g, 55.8 mmol) in water (40 mL). The reaction mixture was stirred at room
temperature for 2 hr. The mixture was cooled to 0 °C and adjusted to pH <3 with aq.HCI
solution (2M) and the aqueous layer was extracted with EtOAc (150mL x 3). The
combined organic layers were washed with water (100 ml) and brine (100 mL) and
concentrated to afford (R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)butanoic acid (7.5g, 18.64 mmol, 100 % yield) as a white solid.

LCMS: [M+1] 402.1.

Part B
To a solution of (R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)butanoic acid (7.5 g, 18.64 mmol) in tetrahydrofuran (100 mL) was added
4-methylmorpholine (3.39 g, 33.6 mmol) and 2-chloro-4,6-dimethoxy-1,3,5-triazine (4.91
g, 28.0 mmol) and this reaction was stirred for 1 hr. vO-(tetrahydro-2H-pyran-2-
yhhydroxylamine (3.93 g, 33.6 mmol) was added into above mixture stirred overnight.
The reaction was filtered through celite and the filter pad was washed with DCM (10 mL x
X 3). The combined filtrates were concentrated and the residue was purified via silica gel
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chromatography (EtOAc/hexanes: 20-85%) to afford (2R)-4-(6-bromo-1-oxoisoquinolin-
2(1H)-yl-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide
(Intermediate 10) (8.7g, 16.48 mmol, 88 % yield) as a white solid.

LCMS: [M-THP] 417.1.

'"H NMR (METHANOL-d4) &: ppm 8.20 (d, J = 8.8 Hz, 1H), 7.86 (d, J = 1.8 Hz, 1H), 7.65
(dd, J=8.7,1.9Hz, 1H), 7.41 (t, J = 7.1 Hz, 1H), 6.66 (d, J = 7.6 Hz, 1H), 4.98-5.08 (m,
1H), 3.88-4.40 (m, 3H), 3.53-3.69 (m, 1H), 3.12 (d, J = 8.8 Hz, 3H), 2.53-2.72 (m, 1H),
2.28-2.46 (m, 1H), 1.50-1.94 (m, 9H).

Intermediate 11

0 SO,Me
N 3 o
= NHOTHP
Br
F
Part A

A mixture of (R)-ethyl 4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)butanoate (Intermediate 9)(intermediate 10) (700 mg, 1.627 mmol), 1-
chloromethyl-4-fluoro-1,4-diazoniabicyclo[2.2.2]octane bis(tetrafluoroborate) (576 mg,
1.627 mmol) and N,N-dimethylacetamide (3.5 mL) was heated in microwave at 150 °C for
15 min. The crude was combined with other batches. EtOAc (100 mL) and water (50
mL) were added. The aqueous layer was extracted with EtOAc (100 mL x 2). The
combined organic layers were washed with brine (50 mL), dried (Na>SQOy), filtered and
concentrated. The crude product was purified by reverse pase HPLC to afford (R)-ethyl 4-
(6-bromo-4-fluoro-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)butanoate (1270
mg, 2.833 mmol, 31 % yield) as a yellow oil.

LCMS [M+H] 448.0, 450.0.

Part B

A mixture of (R)-ethyl 4-(6-bromo-4-fluoro-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2
(methylsulfonyl)butanoate (1.27 g, 2.83 mmol), lithium hydroxide monohydrate (0.357 g,
8.50 mmol), tetrahydrofuran (10 mL) and water (10 mL) was stirred at 30 °C for 3 hr.
The organic layer was removed and water (20 mL) was added. The resulting aqueous
layer was acidified to pH 3 with 1M aqg. HCI (about 10 mL). The aqueous layer was
extracted with 2-methyltetrahydrofunan (50 mL x 3). The combined organic layers were

dried (Na;SOy,), filtered and concentrated. The crude product was purified by trituration
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with Et2O (10 mL x 2) to yield (R)-4-(6-bromo-4-fluoro-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)butanoic acid (1.07 g, 2.419 mmol, 85 % yield) as a yellow solid.
LCMS: [M+H] 420.0, 422.0.

Part C

To a solution of (R)-4-(6-bromo-4-fluoro-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)butanoic acid (1010 mg, 2.403 mmol) and triethylamine (730 mg, 7.21
mmol) in N,N-dimethylformamide (10 mL) was added O-(tetrahydro-2H-pyran-2-
yhhydroxylamine (845 mg, 7.21 mmol), HOBt (974 mg, 7.21 mmol) and EDC.HCI (1382
mg, 7.21 mmol). The resulting mixture was stirred at 65 °C for 1 hr when water (50 mL)
was added. The aqueous layer was extracted with EtOAc (100 mL x 3) and the combined
organic layers were washed with H,O (50 mL) and brine (50 mL), dried (Na.SO,) and
concentrated. The crude product was purified by silica gel chromatography (EtOAc/DCM:
0-33%) to give (2R)-4-(6-bromo-4-fluoro-1-oxoisoquinolin-2(1H)-y)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 11) (970 mg,
1.774 mmol, 74 % yield) as a white solid.

LCMS: [M+Na] 541.2, 543.2.

Intermediate 12

|
o} 0=8=

N
(o}
Br

Part A

6-bromoisochroman-1-one (1g, 4.40 mmol) and pentachlorophosphorane (1.192 g, 5.73
mmol) were dissolved in POCI; (20 ml, 215 mmol) and refluxed at 115 °C for 5 hours.
The reaction mixture was cooled to room temperature and the POCI; was removed in
vacuo. The residue was dried in vacuo for 2 hours. The crude solid was used for next

step without any further purification.

Part B

To a solution of 4-bromo-2-(2-chloroethyl)benzoyl chloride (0.867g, 3.07 mmol) and (R)-
ethyl 4-amino-2-methyl-2-(methylsulfonyl)butanoate hydrochloride (1.038 g, 4.00 mmol)
in tetrahydrofuran (30 mL) at 0 °C was added triethylamine (1.286 mL, 9.22 mmol) and
the reaction was warmed to room temperature and stirred overnight. 1,4-Dioxane (30

mL) was added along with potassium 2-methylpropan-2-olate (1.380 g, 12.30 mmol) in

-124 -



WO 2017/098440 PCT/IB2016/057451

10

15

20

25

30

small portions and the reaction was heated at 110 °C for 4 hr. The solvent was
concentrated and 1N HC| was added and the organic phase was extracted with DCM (4 x
20 mL). The combined organic phases were washed with brine and dried over Na,;SOyq.
The crude was purified by reverse phase chromatography (1% TFA, water/acetonitrile) to
afford (R)-4-(6-brom(R(R)-4-(6-bromo-1-0x0-3,4-dihydroisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)butanoic acid (0.426 g, 1.054 mmol, 34 % yield) and (R)-ethyl 4-((R)-ethyl
4-(6-bromo-1-0x0-3,4-dihydroisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)butanoate
(0.367 g, 0.849 mmol, 27 % yield).

LCMS [M+H] for acid 404.0; for ester 432.1.

Part C

(R)-ethyl 4-(6-bromo-1-0x0-3,4-dihydroisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)butanoate (0.420 mg, 0.971 mmol) was dissloved in a binary solvent
mixture of tetrahydrofuran (2 ml) and water (7ml) and lithium hydroxide hydrate (44.8 mg,
1.069 mmol) was added. The reaction mixture was allowed to stir overnight. 1N HCI
was added and the product was extracted with ethyl acetate. The combined organic
layers were dried with sodium sulfate and concentrated to yield (R)-4-(6-bromo-1-0x0-3,4-
dihydroisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)butanoic acid (407 mg, 1.007
mmol, 104 % yield).

LCMS: [M+H] 404.0.

Part D

(R)-4-(6-Bromo-1-0x0-3,4-dihydroisoquinolin-2(1H)-y)-2-methyl-2-
(methylsulfonyl)butanoic acid (403 mg, 0.997 mmol), HATU (756 mg, 1.994 mmol) and O-
(tetrahydro-2H-pyran-2-yl)hydroxylamine (175 mg, 1.495 mmol) were dissolved in a
binary solvent mixture of dry tetrahydrofuran (11 mL) and acetonitrile (4 mL) and N-ethyl-
N-isopropylpropan-2-amine (258 mg, 1.994 mmol) was added at 0 °C. The reaction
mixture was stirred for 1.5 hr. The solvent was evaporated and the crude product was
purified by silica gel chromatography (EtOAc/hexanes: 0-100%) to afford (2R)-4-(6-
bromo-1-0x0-3,4-dihydroisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-
2H-pyran-2-ylhoxy)butanamide (Intermediate 12).

LCMS: [M+Na] 526.2.

Intermediate 13

L
HoN CO,Et

Part A
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To a solution of (R)-ethyl 4-bromo-2-methyl-2-(methylsulfonyl)butanoate (2.3 g, 8.01
mmol) in N,N-dimethylformamide (10 mL) was added sodium azide (0.625 g, 9.61 mmol)
and sodium iodide (0.240 g, 1.602 mmol). The reaction mixture was stirred at 80 °C for 4
hr. The mixture was extracted with EtOAc and washed with brine. The organic phase was
dried with Na,SO4 and concentrated to afford (R)-ethyl 4-azido-2-methyl-2-
(methylsulfonyl)butanoate (1.95 g, 7.82 mmol, 98 % vyield).

LCMS: [M+Na] 272.1.

Part B

(R)-Ethyl 4-azido-2-methyl-2-(methylsulfonyl)butanoate (1.95 g, 7.82 mmol) was
hydrogenated in the presence of a 4M solution of HCI in dioxane (7.82 mL, 31.3 mmol)
and Pd/C (1.665 g, 1.564 mmol) for 5 hr. The reaction mixture was filtered and the
filtrated was concentrated to afford the (R)-ethyl 4-amino-2-methyl-2-
(methylsulfonyl)butanoate hydrochloride (2.4 g, 9.24 mmol, 118 % yield).

LCMS: [M+H] 224 1.

Intermediate 14 and 15

B N
@] S
Ho B " 0 1 i
N\/\PJ\OEt \/\PJ\OEt
SCS

A mixture of (R)-ethyl 4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoate (Intermediate 2) (10 g, 23.19 mmol), 4,4,4'4'5,5,5',5'-
octamethyl-2,2'-bi(1,3,2-dioxaborolane) (14.72 g, 58.0 mmol), PdClx(dppf)-CH.Cl, adduct
(1.893 g, 2.319 mmol), potassium acetate (6.83 g, 69.6 mmol) and 1,4-dioxane (150 ml)
was stirred at 70 °C for 17 hr under a nitrogen atmosphere. The solvent was removed by
evaporation and EtOAc (500 mL) and water (200 mL) were added and the mixture
filtered. The filtrate was separated and the aqueous layer was extracted with EtOAc (50
mL). The combined organic layers were dried (Na,SO,4) and concentrated. The residue
was purified by silica gel (MeOH/DCM: 0-10%) to afford (R)-(3-(4-ethoxy-3-methyl-3-
(methylsulfonyl)-4-oxobutyl)-4-0x0-3,4-dihydroquinazolin-7-yl)boronic acid (Intermediate
19) (3.0 g, 5.30 mmol, 23 % yield) as a black solid and (R)-ethyl 2-methyl-2-
(methylsulfonyl)-4-(4-ox0-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)quinazolin-3 (4H)-
yhbutanoate (Intermediate 20) (6.2 g, 12.31 mmol, 53 % vyield) as a yellow oil

LCMS: [M+H]: 478.9.
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COMPOUND EXAMPLES
Example 1. (R)-N-hydroxy-2-methyl-2-(methylsulfonyl)-4-(4-oxo-7-

phenylquinazolin-3(4H)-yl)butanamide
@) SO,Me

SR
O N/ HN\OH
Part A

A mixture of (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (75 g, 149 mmol), potassium carbonate (30.9
g, 224 mmol), PdClx(dppf) (10.92 g, 14.93 mmol) and phenylboronic acid (23.66 g, 194
mmol) in 1,4-dioxane (800 mL) and water (80 mL) was heated to 100 °C for 30 min. The
mixture was cooled and filtered with celite. The filtrate was concentrated to 200 ml and
then diluted with EtOAc (500 mL) and 10% citric acid solution (200 ml ). The water phase
was extracted with EtOAc (3 x 150 ml). The combined organic layers were washed with
saturated brine 150 mL, dried over sodium sulphate and evaporated in vacuo. The
residue was triturated with EtOAc (400 ml) to give a white solid and this was filtered off
and collected. The filtrate was concentrated and purified with combiflash silical
chromatography (elueted with hexane/EtOAc from 0-80% over 40 min). The solids were
combined and the product (2R)-2-methyl-2-(methylsulfonyl)-4-(4-oxo-7-phenylquinazolin-
3(4H)-yl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (53 g, 101 mmol, 68 % yield) was
obtained as white solid.

LCMS: (M+1) 500.2 at 1.02 min.

Part B

To a solution of (2R)-2-methyl-2-(methylsulfonyl)-4-(4-oxo-7-phenylquinazolin-3(4H)-yl)-
N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (53 g, 106 mmol) in dichloromethane
(DCM) (1000 mL) and methanol (1000 mL) stirred under nitrogen at rt was added a
solution of HCI 4M in dioxane (39.8 mL, 159 mmol). The reaction mixture was stirred at rt
for 4 h. The reaction was filtered, washed with t-butyl methyl ether and concentrated in
vacuo. The residue was triturated with ethyl acetate/methanol (10mi/10ml), filtered and
washed with ethyl acetate. Water (800 ml X 4, 4 batches) was added and the mixture
was heated to reflux, cooled and filtered to give (R)-N-hydroxy-2-methyl-2-
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(methylsulfonyl)-4-(4-oxo-7-phenylquinazolin-3(4H)-yl)butanamide (41 g, 94 mmol, 88 %
yield) as white solid.

LCMS: (M+1) 416.2, at 0.84 min.

"H NMR (METHANOL-d,) 3: 9.46 (d, J=1.0 Hz, 1H), 8.46 (d, J=8.3 Hz, 1H), 7.91-8.07 (m,
2H), 7.67 (td, J=7.8, 1.8 Hz, 1H), 7.49-7.59 (m, 1H), 7.24-7.47 (m, 2H), 4.42 (id, J=9.2,
4.7 Hz, 1H), 4.19-4.35 (m, 1H), 3.11 (s, 3H), 2.88 (ddd, J=13.7, 9.2, 6.9 Hz, 1H), 2.48
(ddd, J=13.8, 9.1, 4.9 Hz, 1H), 1.79 (s, 3H)

Example 2. (R)-N-hydroxy-2-methyl-2-(methylsulfonyl)-4-(4-oxo-7-(p-
tolyl)quinazolin-3(4H)-yl)butanamide
0O SO,Me

Part A

The reaction vessel was sealed with K2COs (77 mg, 0.556 mmol), PdCl>(dppf) (20.36 mg,
0.028 mmol), 4,4,5,5-tetramethyl-2-(p-tolyl)-1,3,2-dioxaborolane (79 mg, 0.362 mmol) and
(R)-ethyl 4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)butanoate
(Intermediate 2) (120 mg, 0.278 mmol) and heated in Emrys Optimiser to 110 °C for 30
min. The organic phase was diluted with DCM (20 mL) and washed with water 20 mL,
saturated brine 30 mL, dried over sodium sulphate and evaporated in vacuo and the
obtained residue was purified with combiflash silical chromatography (elueted with
hexane/EtOAc from 0-80% over 20 min). The product (R)-ethyl 2-methyl-2-
(methylsulfonyl)-4-(4-oxo-7-(ptolyl)quinazolin-3(4H)-yl)butanoate (120 mg, 0.209 mmol,
75 % yield) were obtained as colorless oil.

LCMS: (M+1) 443.3 at 1.02 min.

Part B

To a solution of (R)-ethyl 2-methyl-2-(methylsulfonyl)-4-(4-oxo-7-(ptolyl) quinazolin-3(4H)-

yhbutanoate (120 mg, 0.271 mmol) in 1,4-dioxane (2 mL) was added a solution of

hydroxylamine (1 mL, 16.32 mmol) (50% in water) and LiOH (0.5 ml, 0.500 mmol) (1M in
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water) at rt. The reaction mixture was stirred at rt for overnight. Concentrated in vacuo and
then purified by Gilson (Sunfire, 5-85% MeCN, H20, 0.1% TFA, 18 min) to afford (R)-N-
hydroxy-2-methyl-2-(methylsulfonyl)-4-(4-oxo-7-(p-tolyl)quinazolin-3(4H)-yl)butanamide
(56 mg, 0.124 mmol, 45.7 % yield) as light brown solid after freezed dried.

LCMS: (M+1) 430.3, at 0.93 min

"H NMR (METHANOL-d4) &: 8.56 (br. s., 1H), 8.33 (d, J=8.3 Hz, 1H), 7.84-7.95 (m, 2H),
7.67 (d, J=8.1 Hz, 2H), 7.36 (d, J=7.8 Hz, 2H), 4.29 4.45 (m, 1H), 3.99-4.15 (m, 1H), 3.12
(s, 3H), 2.66-2.81 (m, 1H), 2.37-2.53 (m, 4H), 1.77 (s, 3H).

Example 3. (R)-N-hydroxy-4-(7-(4-methoxyphenyl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)butanamide
O SO,Me

Part A

The reaction vessel was sealed with K.CO; (77 mg, 0.556 mmol), PdCI. (dppf) (20.36 mg,
0.028 mmol), (4-methoxyphenyl)boronic acid (55 mg, 0.362 mmol) and (R)-ethyl 4-(7-
bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)butanoate (Intermediate 2)
(120 mg, 0.278 mmol) and heated in Emrys Optimiser to 110 °C for 30 min. The organic
phase was diluted with DCM (20 mL) and washed with water 20 mL, saturated brine 30
mL, dried over sodium sulphate and evaporated in vacuo and the residue was purified
with combiflash silical chromatography (elueted with hexane/EtOAc from 0-80% over 20
min). The product (R)-ethyl 4-(7-(4-methoxyphenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoate (120 mg, 0.209 mmol, 75 % yield) were obtained as colorless
oil.

LCMS: (M+1) 459.4 at 0.97 min.

Part B

To a solution of (R)-ethyl 4-(7-(4-methoxyphenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoate (120 mg, 0.262 mmol) in 1,4-Dioxane (2 mL) was added a
solution of hydroxylamine (1 mL, 16.32 mmol) (50% in water) and LiOH (0.5 ml, 0.500

mmol) (1M in water) at rt. The reaction mixture was stirred at rt overnight and
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concentrated in vacuo. The residue was purified by Gilson (Sunfire, 5-85% MeCN, H-O,
0.1% TFA, 18 min) to afford (R)-N-hydroxy-4-(7-(4-methoxyphenyl)-4-oxoquinazolin-
3(4H)-yD)-2-methyl-2-(methylsulfonyl)butanamide (42 mg, 0.090 mmol, 34 % yield) as a
light brown solid after freeze drying.

LCMS: (M+1) 446.3, at 0.84 min

"H NMR (METHANOL-d4) &: 8.60 (br. s., 1H), 8.33 (d, J=8.8 Hz, 1H), 7.85-7.97 (m, 2H),
7.74 (d, J=8.8 Hz, 2H), 7.10 (d, J=8.8 Hz, 2H), 4.29-4.46 (m, 1H), 4.01-4.16 (m, 1H), 3.89
(s, 3H), 3.12 (s, 3H), 2.69-2.87 (m, 1H), 2.34-2.52 (m, 1H), 1.77 (s, 3H).

Example 4. (R)-4-(7-(4-(dimethylamino)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-
hydroxy-2-methyl-2-(methylsulfonyl)butanamide trifluoroacetic acid
salt

0 SO,Me

N/) HN\OH

Part A

The reaction vessel sealed with potassium carbonate (70.5 mg, 0.510 mmol), PdCl>(dppf)
(18.66 mg, 0.026 mmol), (R)-ethyl 4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoate (Intermediate 2) (110 mg, 0.255 mmol) and (4-
(dimethylamino)phenyl)boronic acid (50.5 mg, 0.306 mmol was heated in an Emrys
Optimiser to 110 °C for 30 min. The organic phase was diluted with DCM (20 mL) and
washed with water 20 mL, saturated brine 30 mL, dried over sodium sulphate and
evaporated in vacuo and the residue was purified with combiflash silical chromatography
(elueted with DCM/MeOH from 0-20% over 20 min). The product (R)-ethyl 4-(7-(4-
(dimethylamino)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)butanoate
(120 mg, 0.226 mmol, 89 % yield) was obtained as a colorless oil.

LCMS: (M+1) 472.3 at 0.92 min.

Part B

To a solution of (R)-ethyl 4-(7-(4-(dimethylamino)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)butanoate (120 mg, 0.254 mmol) in 1,4-dioxane (2 mL) was
added a solution of hydroxylamine (1 mL, 16.32 mmol) (50% in water) and LiOH (0.5 ml,

0.500 mmol) (1M in water) at rt. The reaction mixture was stirred at rt overnight. The
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reaction was concentrated in vacuo and then purified by Gilson (Sunfire, 5-85% MeCN,
H>O, 0.1% TFA, 18 min) to afford (R)-4-(7-(4-(dimethylamino)phenyl)-4-oxoquinazolin-
3(4H)-y)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide trifluoroacetic acid salt (40
mg, 0.066 mmol, 26 % yield) as light brown solid after freezed drying.

LCMS: (M+1) 459.3, at 0.71 min

"H NMR (METHANOL-d4) 3: 8.51 (s, 1H), 8.35 (d,

J=8.3 Hz, 1H), 7.85-7.96 (m, 2H), 7.77 (d, J=7.3 Hz, 2H), 7.41-7.61 (m, 3H), 4.28-4.44 (m,
1H), 3.95-4.16 (m, 1H), 3.13 (s, 3H), 2.68-2.80 (m, 1H), 2.36-2.53 (m, 1H), 1.77 (s, 3H).

Example 5. (R)-4-(7-(4-(difluoromethoxy)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-
hydroxy-2-methyl-2-(methylsulfonyl)butanamide
0O SO,Me

SO

F O N/) HN~oH
F)\O

Part A

A reaction vessel was sealed with potassium carbonate (133 mg, 0.963 mmol),
PdClx(dppf) (35.2 mg, 0.048 mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-
2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (193
mg, 0.385 mmol) and 2-(4-(difluoromethoxy)phenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (130 mg, 0.481 mmol) and heated in an Emrys to 110 °C for 30 min. The
organic phase was diluted with DCM (20 mL) and washed with water 20 mL, saturated
brine 30 mL, dried over sodium sulphate and evaporated in vacuo. The residue was
purified with combiflash silical chromatography (elueted with hexane/EtOAc from 0- 100%
over 25 min). The product (2R)-4-(7-(4-(difluoromethoxy)phenyl)-4-oxoquinazolin-3(4H)-
yD-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (180 mg,
0.318 mmol, 66 % yield) was obtained as colorless oil.

LCMS: (M+1) 566.3 at 1.07 min.

Part B

To a solution of (2R)-4-(7-(4-(difluoromethoxy)phenyl)-4-oxoquinazolin-3(4H)-y)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (180 mg, 0.318
mmol) in dichloromethane (DCM) (3 mL) and methanol (2 mL) stirred under nitrogen at rt
was added a solution of HCI 4M in dioxane (0.796 mL, 3.18 mmol). The reaction mixture
was stirred at rt for 4 h. The reaction was concentrated in vacuo and then triturated with

ethyl acetate/methanol (10ml/10ml), filtered, and washed with ethyl acetate and ether
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to afford (R)-4-(7-(4-(difluoromethoxy)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide (97 mg, 0.191 mmol, 60 % yield) as white solid after
high vacumn dried..

LCMS: (M+1) 482.2, at 0.91 min

'"H NMR (METHANOL-d4) &: 9.40 (s, 1H), 8.44 (d, J=8.3 Hz, 1H), 8.06 (dd, J=8.5, 1.4 Hz,
1H), 7.94 (d, J=1.3 Hz, 1H), 7.86 (d, J=8.6 Hz, 2H), 7.35 (d, J=8.6 Hz, 2H), 6.75-7.18 (t, J
=72.0 Hz, 1H), 4.42 (ddd, J=13.8, 9.3, 4.9 Hz, 1H), 4.20-4.34 (m, 1H), 3.11 (s, 3H), 2.76-
2.93 (m, 1H), 2.47 (ddd, J=13.8, 9.2, 4.8 Hz, 1H), 1.78 (s, 3H).

Example 6. (R)-4-(7-(2,3-difluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide

SOzMe
O

OH

Part A
A reaction vessel was sealed with potassium carbonate (83 mg, 0.597 mmol), PdClx(dppf)
(21.85 mg, 0.030 mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (150 mg,
0.299 mmol) and (2,3-difluorophenyl)boronic acid (61.3 mg, 0.388 mmol and heated in
Emrys Optimiserto 110 °C for 30 min. The organic phase was diluted with DCM (20 mL)
and washed with water 20 mL, saturated brine 30 mL, dried over sodium sulphate and
concentrated in vacuo. The residue was purified with combiflash silical chromatography
(elueted with DCM/EtOACc from 0-80% over 25 min). The product (2R)-4-(7-(2,3-
difluorophenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-
pyran-2-yoxy)butanamide (130 mg, 0.231 mmol, 77 % yield) was obtained as a colorless
oil.
LCMS: (M+1) 536.3 at 1.01 min.
Part B
To a solution of (2R)-4-(7-(2,3-difluorophenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (130 mg, 0.243 mmol) in
dichloromethane (DCM) (3 mL) and methanol (2 mL) stirred under nitrogen at rt was added
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a solution of HCI 4M in dioxane (0.607 mL, 2.427 mmol). The reaction mixture was stirred
at t for 4 h. The reaction was concentrated in vacuo and then triturated with ethyl
acetate/methanol (10ml/10ml), filtered and washed with ethyl acetate and ether to afford
(R)-4-(7-(2,3-difluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (60 mg, 0.126 mmol, 52 % yield) as white solid.

LCMS: (M+1) 452.2, at 0.88 min

"H NMR (METHANOL-d4) 3: 9.47 (s, 1H), 8.48 (d, J=8.3 Hz, 1H), 7.90-8.05 (m, 2H), 7.19-
7.57 (m, 3H), 4.09-4.51 (m, 2H), 3.11 (s, 3H), 2.79-2.96 (m, 1H), 2.48 (ddd, J=13.6, 9.2,
4.5 Hz, 1H), 1.79 (s, 3H).

Example 7. (R)-4-(7-(2,5-difluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide
@) SO,Me

Part A

A reaction vessel was sealed with potassium carbonate (83 mg, 0.597 mmol), PdClx(dppf)
(21.85 mg, 0.030 mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (150 mg,
0.299 mmol) and (2,5-difluorophenyl)boronic acid (61.3 mg, 0.388 mmol) and heated in
Emrys Optimiserto 110 °C for 30 min. The organic phase was diluted with DCM (20 mL)
and washed with water 20 mL, saturated brine 30 mL, dried over sodium sulphate and
evaporated in vacuo. The residue was purified with combiflash silical chromatography
(elueted with DCM/EtOACc from 0-80% over 25 min). The product (2R)-4-(7-(2,5-
difluorophenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-
pyran-2-yhoxy)butanamide (133 mg, 0.236 mmol, 79 % yield) was obtained as a colorless
oil.

LCMS: (M+1) 536.3 at 1.05 min.

Part B

To a solution of (2R)-4-(7-(2,5-difluorophenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (130 mg, 0.243 mmol) in
dichloromethane (DCM) (3 mL) and methanol (2 mL) stirred under nitrogen at rt was

added a solution of HCI 4M in dioxane (0.607 mL, 2.427 mmol). The reaction mixture
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was stirred at rt for 4 h. The reaction was concentrated in vacuo and then triturated with
ethyl acetate/methanol (10ml/10ml), filtered and washed with ethyl acetate and etherto
afford (R)-4-(7- (2,5-difluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (69 mg, 0.145 mmol, 60 % yield) as white solid.

LCMS: (M+1) 452.2, at 0.87 min

"H NMR (METHANOL-d4) 3: 9.46 (s, 1H), 8.47 (d, J=8.3 Hz, 1H), 7.86-8.05 (m, 2H), 7.43-
7.58 (m, 1H), 7.21-7.42 (m, 2H), 4.16-4.52 (m, 2H), 3.11 (s, 3H), 2.79-2.96 (m, 1H), 2.48
(ddd, J=13.5, 9.1, 4.7 Hz, 1H), 1.70-1.86 (m, 3H).

Example 8. (R)-4-(7-(2-fluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide
) SO,Me

Part A

Two reactions were carried out in parallel: To a solution of 7-bromoquinazolin-4(3H)-one
(120 g, 533 mmol, 1.0 eq) and (R)-ethyl-4-bromo-2-methyl-2-(methylsulfonyl)butanoate
(Intermediate 1) (161 g, 559 mmol, 1.05 eq) in acetonitrile (1.2 L) was added Cs,CO3
(254 g, 779 mmol, 1.5 eq) in portions for 20 min at 25 °C under N.. The temperature of
mixture solution changed very small, and the mixture solution was difficult to stir because
of the addition of Cs,COs. The mixture was stirred at 25 °C for 40 min, then heated to 80
°C for 20 hrs under N2. The mixture was cooled to 25 °C. Two reactions were combined
for work up. The combined mixture was filtered and the filter cake was washed with ethyl
acetate (500 mL). The combined organic layers were concentrated under vacuum to 300
mL and diluted with ethyl acetate (1000 mL) then water (1000 mL) was added. The
organic layer was separated and the aqueous layer was extracted with ethyl acetate (400
mL x 4). The combined organic layers were washed with water (300 mL) and brine (300
mL). The organic layers were dried over Na,SO,. The mixture was filtered and the filtrate
was concentrated under reduced pressure to give the crude product as yellow oil. The
crude product was washed with MTBE (400 mL) and a yellow solid precipitated. The
mixture was filtered and the filter cake was washed with (petroleum ether/ethyl acetate =
100 mL/200 mL). The mixture was filtered to give the desired product (330 g) as a light
yellow solid. The filtrate was purified by silica gel column chromatography (petroleum

ether/ethyl acetate = 10:1, 5:1, 3:1, 1:1, 1:2) to give the crude product. The crude
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product was concentrated in vacuum at 45 °C and washed with (petroleum ether/ethyl
acetate = 100 mL/200 mL) and filtered. The filter cake was concentrated in vacuum
affording (R)-ethyl 4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoate (395 g, 916 mmol, 86% vyield) as a light yellow solid.

'"H NMR: 400 MHz DMSO-ds

08.42(s,1H),8.06(d,J=80Hz 1H),7.90(d, J=4.0Hz, 1H),7.70-7.72 (dd, J= 8.0
Hz, 1 H), 4.02-4.08 (m, 24 H), 3.13 (s, 3 H), 2.61-2.64 (m, 1 H), 2.23-2.27 (m, 1 H), 1.62
(s,3H),1.16 (t, J=12 Hz, 3 H).

Part B

Two reactions were carried out in parallel: To a solution of (R)-ethyl 4-(7-bromo-4-
oxoquinazolin-3(4H)-yN)-2-methyl-2-(methylsulfonyl)butanoate (230 g, 533 mmol, 1.0 eq) in
THF (1.4 L) was added a solution of aqueous LiOH.H,O (2 M, 800 mL, 3.0 eq) dropwise at
15 °C. The reaction mixture was stirred at 23 °C for 2 hrs. Two reactions were combined
for work up and the mixture was concentrated under vacuum at 45 °C. The residue was
adjusted to pH = 3-4 with HCI (2 mol/L, 1300 mL) at 0-5 °C and a white precipitate slowly
formed. The white solid was filtered and the filter cake was dried under vacuum at 40 °C
for 72 h. (R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yN)-2-methyl-2-(methylsulfonyl)butanoic
acid (415 g, 1.0 mol, 96% yield) was obtained and the desired product was used in next
step without further purification.

'"H NMR: 400 MHz DMSO-ds

08.42(s,1H),8.04 (d,J=12Hz, 1 H), 7.88 (s, 1 H), 7.68-7.71 (m, 1 H), 4.03-4.12 (m, 2
H), 3.13 (s, 3 H), 2.53-2.56 (m, 1 H), 2.21-2.22 (m, 1 H), 1.57 (s, 3 H).

Part C

Two reactions were carried out in parallel: To a solution of (R)-4-(7-bromo-4-
oxoquinazolin-3(4H)-yN)-2-methyl-2-(methylsulfonyl)butanoic acid (182 g, 450 mmol, 1.0
eq) in dry THF (2.5 L) was added 4-methylmorpholine (81.9 g, 810 mmol, 1.8 eq) and 2-
chloro-4,6-dimethoxy-1,3,5-triazine (118 g, 675 mmol, 1.5 eq) in portions for 40 min at 20
°C. The resulting reaction mixture was mechanically stirred for 4 h at 20 °C. A white solid
precipitated and the reaction suspension became difficult to stir. O-tetrahydropyran-2-
ylhydroxylamine (94.9 g, 810 mmol, 1.8 eq) was then added to the reaction mixture in
portions for 40 min at 20 °C and the mixture was continually mechanically stirred for 6 h at
30 °C. Two reactions were combined for work up and the combined mixture was filtered

and the filter cake was washed with dichloromethane (500 mL x 2). The combined
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organic layers were concentrated in vacuum at 45 °C. The residue was dissolved in
dichloromethane (2 L) and washed with water (500 mL x 3), brine (300 mL x 2) and dried
over Na,SO,. The mixture was filtered and the filtrate was concentrated to give the crude
product. The crude product was washed with ethyl acetate (2 L) and a white solid
precipitated and was filtered. This procedure was repeated three times. (2R)-4-(7-
bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (260 g, 517 mmol, 57% yield) was obtained as a white solid.

'H NMR: 400 MHz CDCl;

010.7 d, J=8.0Hz, 1 H), 8.13-8.16 (m, 1 H), 8.08 (s, 1 H), 7.93 (d, J= 1.6 Hz, 1 H),
7.63-7.66 (m, 1 H), 5.14 (s, 1 H), 4.33-4.34 (m, 1 H), 4.10-4.15 (m, 2 H), 3.97-4.09 (m, 1
H), 3.13 (t, J= 8.0 Hz, 3 H), 2.52-2.55 (m, 1 H), 2.43-2.54 (m, 2H), 1.63-1.85 (m, 10 H).

Part D

Two reactions were carried out in parallel: To a mixture of (2R)-4-(7-bromo-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (130 g, 259 mmol, 1.0 eq) and (2-fluorophenyl)boronic acid (43.5 g,
310 mmol, 1.2 eq) in H.O (120 mL) was added K,CO; (63.7 g, 388 mmol, 1.5 eq) in one
portion at 15 °C. The mixture was bubbled with N2 for 5 min and pdCl.(dppf) (12 g, 25.9
mmol, 0.1 eq) was added in one portion at 15 °C under N,. The mixture was degassed
under vacuum and purged with N five times. The mixture was stirred at 15 °C for 25 min
and then heated to 95 °C for 0.5 hour. The color of the mixture turned red after 10 min.
and then brown after another 10 min. Two reactions were combined for work up and the
mixture was cooled to 20 °C and filtered. The filtrate was concentrated under reduced
pressure to give the crude product. The crude product was purified by silica gel
chromatography (dichloromethane/methanol = 50:1, 30:1, 20:1, 10:1, 1:1, 0:1) to give
crude product and this progress was repeated two more times. 4-(7-(2-fluorophenyl)-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (230 g, 444 mmol, 86% yield) was obtained as a brown solid.

'"H NMR:400 MHz CDCls

010.96 (d, J=20Hz, 1 H), 8.32-8.35(m, 1 H), 8.10 (s, 1 H), 7.92 (s, 1 H), 7.74 (s, 1 H),
7.51 (m, 1 H), 7.26-7.28 (m, 1 H), 719 -7.24 (m, 2 H), 4.12 - 4.18 (m, 1 H), 3.93 (s, 1 H),
3.67-368(m, 6 H),3.12-3.15(m, 3 H), 2.53-2.56 (m, 2 H), 1.60 — 1.84 (m, 10 H).

Part E
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Two reactions were carried out in parallel: To a solution of 4-(7-(2-fluorophenyl)-4-
oxoquinazolin-3(4H)-yN)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (110 g, 212 mmol, 1.0 eq) in DCM (1000 mL) and MeOH (1000 mL) was
added dropwise a solution of HCI(g)/dioxane (4 M, 250 mL, 4.7 eq) at 0 °C. The reaction
mixture was stirred at 20 °C for 2 hours. A brown solid precipitated and the resulting
suspension became difficult to stir. Two reactions were combined for work up, the mixture
was concentrated in vacuum and purified by prep-HPLC (Instrument: Shimadzu LC-20AP
preparative HPLC, Column: Phenomenex Luna(2) C18 250*50mm i.d. 10u, Mobile phase:
A for H20 (0.04% HCI) and B for CH3CN. Gradient: B from 15% to 45% in 20min, Flow rate:
80 ml/min, Wavelength: 220 & 254nm. Injection amount: 1 g per injection). The integral
liquid was concentrated in vacuum at 45 °C to remove ACN and most of the H>O. A light
yellow solid precipitated after most of water was removed. The solid was filtered and
combined with water (1200 mL, and stirred at 20 °C for 2 h. The solid was isolated by
vacuum filtration and air-dried for 1 h. The solid was dried in a vacuum oven at 50 °C for 5
hours, 40 °C for 5 hours and 35 °C for 16 hours. (R)-4-(7-(2-fluorophenyl)-4-oxoquinazolin-
3(4H)-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide (100 g, 231 mmol, 54% yield)
was obtained as a light pink solid.

LCMS: (M+1) 434.3

'"H NMR:400 MHz DMSO-ds

011.0 (s, 1H),9.22 (s, 1 H), 8.37 (s, 1 H), 8.21 (d, J=8.0 Hz, 1 H), 7.72 (d, J= 8.0 Hz, 1
H), 7.63 (d, J=32Hz, 1 H), 7.48 (d, J = 8 Hz, 1H), 7.33-7.38 (m, 2 H), 4.09 — 4.14 (m, 1
H), 3.86 —3.89 (m, 1 H), 3.07 (s, 3 H), 2.54 (s, 1 H), 2.15-2.20 (m, 1 H), 1.58 (s, 3 H).

"H NMR:400 MHz MeOD

08.33(s,1H),821-8.23(d,J=8.0Hz, 1 H),7.77 (s, 1 H), 7.66-7.68 (d, J= 8.0 Hz, 1 H),
7.49-7.50 (d, J=4.0Hz, 1 H), 7.24-7.26 (d, J = 8.0 Hz, 1H), 7.16-7.20 (m, 2 H), 4.21 —
4.27 (m, 1 H), 3.95-3.97 (m, 1 H), 3.03 (s, 3H), 2.61-2.66 (m, 1 H), 2.34 —2.39 (m, 1
H), 1.67 (s, 3 H).

"H NMR:400 MHz CDCl;

0 11.99 (s, 1H), 8.33 (d, J=8.0 Hz, 1 H), 8.07 (s, 1 H), 7.80 (d, J =28 Hz, 1 H), 7.69 (s, 1
H), 7.46 (d, J=4.0 Hz, 1 H), 7.15-7.23 (m, 1H), 6.93-7.15 (m, 1 H), 4.25 — 4.30 (m, 1 H),
4.11-415(m, 1 H), 3.16 (s, 3 H), 2.50-2.55 (m, 1 H), 2.33-2.37 (m, 1 H), 1.71 (s, 3
H).
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Example 9. (R)-4-(7-(3-fluoro-4-methylphenyl)-4-oxoquinazolin-3(4H)-yl)-N-
hydroxy-2-methyl-2-(methylsulfonyl)butanamide
0O SO,Me

Preparation

A reaction vessel was sealed with potassium carbonate (83 mg, 0.597 mmol), PdClx(dppf)
(21.85 mg, 0.030 mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (150 mg,
0.299 mmol) and (3-fluoro-4-methylphenyl)boronic acid (69.8 mg, 0.388 mmol) and
heated in Emrys Optimiserto 110 °C for 30 min. The organic phase was diluted with DCM
(20 mL) and extracted with DCM (3 x10ml) and then washed with water 20 mL, saturated
brine 30 mL, dried over sodium sulphate and evaporated in vacuo. The residue was
purified with combiflash silical chromatography (eluted with DCM/EtOAc from 10-100%
over 20 min). The product (2R)-4-(7-(3-fluoro-4-methylphenyl)-4-oxoquinazolin-3(4H)-yl)-
2-methyl-2-(methylsulfonyl)-N- ((tetrahydro-2H-pyran-2-yl)oxy)butanamide (142 mg,
0.254 mmol, 85 % yield) and was obtained as a colorless oil.

LCMS: (M+1) 532.3 at 1.12 min.

Preparation
To a solution of (2R)-4-(7-(3-fluoro-4-methylphenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (140 mg, 0.263 mmol) in
dichloromethane (DCM) (3 mL) and methanol (2 mL) stirred under nitrogen at rt was added
a solution of HCI 4M in dioxane (0.658 mL, 2.63 mmol). The reaction mixture was stirred at
rt for 4 h. The reaction was concentrated in vacuo and then triturated with ethyl
acetate/methanol (10ml/10ml), filtered and washed with ethyl acetate and ether to afford
(R)-4-(7-(3-fluoro-4-methylphenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (76 mg, 0.161 mmol, 61 % yield) as a white solid.
LCMS: (M+1) 448.2, at 0.95 min
'H NMR (DMSO-d6) &: 11.03 (br. s., 1H), 8.43 (s, 1H), 8.21 (d, J=8.3 Hz, 1H), 7.98 (d,
J=1.5 Hz, 1H), 7.90 (dd, J=8.3, 1.8 Hz, 1H), 7.54-7.73 (m, 2H), 7.44 (t, J=8.1 Hz, 1H), 4.91
(br. s., 1H), 4.06-4.24 (m, 1H), 3.72-3.99 (m, 1H), 3.11 (s, 3H), 2.54 2.66 (m, 1H), 2.30 (s,
3H), 2.13-2.26 (m, 1H), 1.62 (s, 3H)
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Example 10. (R)-4-(7-(4-(difluoromethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-
hydroxy-2-methyl-2-(methylsulfonyl)butanamide

SO:Nlg

O
S S Rchy

0]
O Mo
F
F
Part A
A reaction vessel was sealed with potassium carbonate (83 mg, 0.597 mmol), PdClx(dppf)
(21.85 mg, 0.030 mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (150 mg,
0.299 mmol) and (4-(difluoromethyl)phenyl)boronic acid (66.7 mg, 0.388 mmol) and
heated in Emrys Optimiserto 110 °C for 30 min. The organic phase was diluted with DCM
(20 mL) and washed with water 20 mL, saturated brine 30 mL, dried over sodium
sulphate and evaporated in vacuo. The residue was purified with combiflash silical
chromatography (elueted with DCM/EtOAc from 0-80% over 25 min) affording (2R)-4-(7-
(4-(difluoromethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (140 mg, 0.252 mmol, 84 % vyield) as a
colorless oil.
LCMS: (M+1) 550.1 at 1.05 min.

Part B

To a solution of (2R)-4-(7-(4-(difluoromethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-
2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (140 mg, 0.255 mmol) in
dichloromethane (DCM) (3 mL) and methanol (2 mL) stirred under nitrogen at rt was
added a solution of HCI 4M in dioxane (0.637 mL, 2.55 mmol). The reaction mixture was
stirred at rt for 4 h. The reaction was concentrated in vacuo and then triturated with ethyl
acetate/methanol (10ml/10ml), filtered and washed with ethyl acetate and to afford (R)-4-
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(7-(4-(difluoromethyl)phenyl)-4-oxoquinazolin-3(4H)-y)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (72 mg, 0.147 mmol, 58 % yield) as a white solid.

LCMS: (M+1) 466.2, at 0.89 min.

"H NMR (METHANOL-d4) 3: 9.43 (s, 1H), 8.47 (d, J=8.3 Hz, 1H), 8.10 (dd, J=8.6, 1.5 Hz,
1H), 7.86-8.04 (m, 3H), 7.76 (d, J=8.1 Hz, 2H), 6.89 (t, J = 56 Hz, 1H), 4.16-4.48 (m, 2H),
3.12 (s, 3H), 2.88 (ddd, J=13.6, 9.1, 6.8 Hz, 1H), 2.48 (ddd, J=13.8, 9.2, 4.8 Hz, 1H), 1.79
(s, 3H).

Example 11. (2R)-4-[7-(2,6-difluorophenyl)-4-ox0-3,4-dihydroquinazolin-3-yl]-N-
hydroxy-2-methanesulfonyl-2-methylbutanamide
O SO,Me

Part A

To a flask was placed cesium carbonate (2.59 g, 7.96 mmol) , PdCl.(dppf) (0.291 g,
0.398 mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-
N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (2 g, 3.98 mmol) and
(2,6-difluorophenyl)boronic acid (0.817 g, 5.18 mmol) and the mixture was sirred at
100 °C for 30 min. The organic phase was diluted with DCM (20 mL) and extracted
with DCM (10mL x 3) and then washed with water (20 mL), brine (30 mL), dried over
sodium sulphate and evaporated. The residue was purified with silical gel
chromatography (MeOH/DCM: 0-10%) to affort (2R)-4-(7-(2,6-difluorophenyl)-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (0.4 g, 0.747 mmol, 19 % yield) as a colorless oil.

LCMS: [M+H] 536.2.

Part B

To a solution of (2R)-4-(7-(2,6-difluorophenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (1.2 g, 2.241 mmol) in
ethanol (3 mL) was added hydrogen chloride (1.680 ml, 6.72 mmol) solution in dixoane
(4M). The resulting solution was stirred overnight. The reaction was concentrated and
purified by reverse phase chromatograph (0.1% TFA, MeCN/ H.O, 5-70%) to afford
(R)-4-(7-(2,6-difluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-

(methylsulfonyl)butanamide (630 mg, 1.396 mmol, 62 % yield) as a white powder.
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LCMS: [M+H] 452.1.
'H NMR (400 MHz, METHANOL-ds) &: ppm 1.77 (s, 3 H) 2.45 (ddd, J=13.39, 10.61,
5.05Hz, 1 H) 2.65-2.78 (m, 1 H) 3.13 (s, 3 H) 3.98 - 4.10 (m, 1 H) 4.28 - 4.41 (m, 1
H) 7.15 (t, J = 8.21 Hz, 2 H) 7.43 - 7.54 (m, 1 H) 7.65 (d, J=8.08 Hz, 1 H) 7.79 (s, 1 H)
8.34 (d, J = 8.08 Hz, 1 H) 8.39 (s, 1 H).

Example 12. (2R)-4-[7-(1,3-dihydro-2-benzofuran-5-yl)-4-0x0-3,4-
dihydroquinazolin-3-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

To a reaction vessel sealed with potassium carbonate (1.238 g, 8.96 mmol), PdCI(dppf)
(0.437 g, 0.597 mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (3 g, 5.97
mmol) and 2-(1,3-dihydroisobenzofuran-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane
(1.911 g, 7.76 mmol) and heated to 100 °C for 60 min. The mixture was filtered and the
fitrate was diluted with DCM (20 mL) and washed with water (20 mL), brine (30 mL), dried
over sodium sulfate and evaporated in vacuo and the obtained residue was purified with
combiflash silical chromatography (eluted with hexane/EtOAc from 0-80% over 25 min).
The product (2R)-4-(7-(1,3-dihydroisobenzofuran-5-yl)-4-oxoquinazolin-3(4H)-y)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (1.1 g, 1.544
mmol, 26 % yield) was obtained as light brown solid

LCMS: [M+H] 542.5.

Part B

To a solution of (2R)-4-(7-(1,3-dihydroisobenzofuran-5-yl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (1.1 g, 2.031
mmol) in dichloromethane (50 mL) and methanol (50 mL) stirred under nitrogen at room
temperature was added a solution of HCI in dioxane (1.523 mL, 6.09 mmol) in dioxane
(4M). The reaction mixture was stirred at room temperature for 4 hr. The reaction was
concentrated in vacuo and then triturated with ethyl acetate/methanol (100 ml/10 ml), was

filtered and washed with ethyl acetate to afford (R)-4-(7-(1,3-dihydroisobenzofuran-5-yl)-
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4-oxoquinazolin-3(4H)-y)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide (720 mg,
1.495 mmol, 74 % yield) as white solid.

LCMS: [M+H] 460.2.

"H NMR (METHANOL-d4) 3: ppm 9.28 (br s, 1H), 8.42 (d, J=8.3 Hz, 1H), 8.05 (d, J=8.3
Hz, 1H), 7.94 (s, 1H), 7.66-7.79 (m, 2H), 7.49 (d, J=8.3 Hz, 1H), 5.18 (d, J=6.1 Hz, 4H),
4.14 -4.51 (m, 2H), 3.12 (s, 3H), 2.71-2.91 (m, 1H), 2.47 (ddd, J=13.6, 9.3, 4.7 Hz, 1H),
1.78 (s, 3H)

Example 13. (2R)-4-[6-fluoro-7-(4-methoxyphenyl)-4-0x0-3,4-dihydroquinazolin-
3-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

PdClz(dppf) (63.3 mg, 0.086 mmol) was added to a solution of (4-methoxyphenyl)boronic
acid (96 mg, 0.634 mmol), (2R)-4-(7-bromo-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-
2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 5) (300
mg, 0.577 mmol) and K2COs (159 mg, 1.153 mmol) in acetonitrile (6 mL) and water (1
mL) at room temperature under an atmosphere of nitrogen. The mixture from combined
batches was cooled to room temperature, diluted with ethyl acetate (50 mL) and dried
over Na,SO,. The solvent was evaporated and the crude product was purified by silica
gel chromatography (DCM/MeOH: 30/1) to afford (2R)-4-(6-fluoro-7-(4-methoxyphenyl)-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide as a brown solid (250 mg, 41% vyield based on the combined
reactions).

LCMS: [M+H] 548.1.

Part B

To a solution of (2R)-4-(6-fluoro-7-(4-methoxyphenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-
2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (200mg, 0.365 mmol) in
dichloromethane (10 mL), HCI (10 mL, 40 mmol) in dixoane (4M) was added. The
resulting solution was stirred at 20 °C for 1 hr when methanol (3 mL) was added and the

reaction was stirred an additional 1 hr. The reaction solution was combined with another
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batch and was concentrated. The residue was purified by trituration with MeOH/diethyl
ether to give (R)-4-(6-fluoro-7-(4-methoxyphenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide (70 mg, 0.151 mmol, 41 % yield) as a white solid.
LCMS: [M+H] 464.1.

'"H NMR (500MHz, DMSO-d6) 3: ppm 11.01 (s, 1 H), 8.34 (s, 1 H), 7.90 (d, J= 10.5 Hz, 1
H),

7.80(d,J=7.0Hz,1H),763(,J=7.5Hz,2H),7.10 (d, J=8.5Hz, 2 H), 414 (m, 1 H),
3.91 (m, 1 H), 3.83 (s, 3 H), 3.10 (s, 3 H), 2.59 (m, 1 H), 2.21 (m, 1 H), 1.61 (s, 3 H).

Example 14. (2R)-4-[8-fluoro-7-(4-methoxyphenyl)-4-0x0-3,4-dihydroquinazolin-
3-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

PdClx(dppf) (56.2 mg, 0.077 mmol) was added to a solution of (4-methoxyphenyl)boronic
acid (175 mg, 1.153 mmol), (2R)-4-(7-bromo-8-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-
2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 6) (400
mg, 0.769 mmol) and potassium carbonate (212 mg, 1.537 mmol) in acetonitrile (10 mL)
and water (2 mL) at room temperature under a nitrogen atmosphere and stirred at 80 °C
for 1 hr. The mixture was concentrated under reduced pressure and the residue was
purified by silica gel chromatography (1:50 EtOH/CH.CI,) to give (2R)-4-(8-fluoro-7-(4-
methoxyphenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-
2Hpyran-2-yl)oxy)butanamide (340 mg, 0.515 mmol, 67 % vyield) as a brown solid.
LCMS: [M+H] 548.1

Part B

To a stirred solution of (2R)-4-(8-fluoro-7-(4-methoxyphenyl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (320 mg, 0.584
mmol) in methanol (6.0 mL) and dichloromethane (6 mL) was added a solution of HCI
(7.30 mL, 29.2 mmol) in 1,4-dioxane at room temperature and this mixture was then

stirred for 1 hr. The mixture from combined batches was concentrated under reduced
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pressure. The residue was purified by reverse phase HPLC to give (R)-4-(8-fluoro-7-(4-
methoxyphenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (56 mg, 0.118 mmol, 20 % vyield) as an off-white solid.
LCMS: [M+H] 464.2.

'"H NMR (500 MHz, DMSO-d6) &: ppm 11.01 (s, 1H), 9.24 (s, 1H), 8.43 (s, 1H), 8.00 (d, J
=8.5Hz, 1H), 7.66 (t, J=8.0 Hz, 1H), 7.62 (d, J = 8.5 Hz, 2H), 7.11 (d, J = 9.0 Hz, 2H),
4.18-4.12 (m, 1H), 3.94-3.89 (m, 1H), 3.83 (s, 3H), 3.10 (s, 3H), 2.64-2.57 (m, 1H), 2.24-
2.18 (m, 1H), 1.61 (s, 3H).

Example 15. (2R)-4-[6-fluoro-7-(4-methylphenyl)-4-ox0-3,4-dihydroquinazolin-3-
yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

N o
N\/\PkN,OH
H

O=?=O

Part A

PdClx(dppf) (63.3 mg, 0.086 mmol) was added to a solution of p-tolylboronic acid (86 mg,
0.634 mmol), (2R)-4-(7-bromo-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 5)(300 mg,
0.577 mmol) and K>CO; (159 mg, 1.153 mmol) in acetonitrile (6 mL) and water (1 mL) at

room temperature under an atmosphere of nitrogen. The resulting solution was stirred at

80 °C for 30 min. The mixture from combined batches was cooled to room temperature,
diluted with ethyl acetate (100 mL) and dried over Na,SO,. The solvent was evaporated
and the crude product was purified by flash column chromatography (DCM/MeOH: 30/1)
to afford (2R)-4-(6-fluoro-4-oxo-7-(p-tolyl)quinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-
N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide as a brown solid (230 mg, 53% yield based
on the combined reactions).

LCMS: [M+H] 532.2.

Part B

To a solution of (2R)-4-(6-fluoro-4-oxo-7-(p-tolyhquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (200 mg, 0.376 mmol) in
dichloromethane (20 mL), HCI (10 mL, 20 mmol) in dixoane (4M) was added. The

resulting solution was stirred at 20 °C for 1 hr. Methanol (5 mL) was added and the
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reaction was stirred an additional 1 hr. The mixture from combined batches was
concentrated and the residue was purified by trituration with MeOH/diethyl ether to give
(R)-4-(6-fluoro-4-oxo-7-(p-tolyl)quinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (75 mg, 0.168 mmol, 45 % yield based on the combined
reactions) as a white solid.

LCMS: [M+H] 448.2.

1H NMR (500MHz, DMSO-d6) 5: ppm 11.00 (s, 1 H), 8.41 (s, 1 H), 7.92 (d, J=10.5 Hz, 1
H), 7.81 (d, J=7.0Hz, 1 H), 7.56 (d, J=7.0 Hz, 2 H), 7.35 (d, J = 8.0 Hz, 2 H), 4.14 (m, 1
H), 3.91 (m, 1 H), 3.10 (s, 3 H), 2.59 (m, 1 H), 2.39 (s, 3 H), 2.21 (m, 1 H), 1.62 (s, 3 H).

Example 16. (2R)-4-[5-fluoro-7-(4-methoxyphenyl)-4-0x0-3,4-dihydroquinazolin-
3-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A
To a solution of (2R)-4-(7-bromo-5-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-

(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 7)(240 mg,
0.461 mmol) in water (1 mL) and acetonitrile (56 mL) was added potassium carbonate
(127 mg, 0.922 mmol), (4-methoxyphenyl)boronic acid (105 mg, 0.692 mmol) and
PdClx(dppf) (33.7 mg, 0.046 mmol). The mixture was heated to 80 °C under N, and
stirred for 1 hr. The mixture was evaporated in vacuo and 20 mL water was added. The
aqueous layer was extracted ethyl acetate (20 mL x 3), dried over Na,SO4 and
evaporated to afford a brown oil. The oil was purified by silica gel chromatography
(EtOAc/petroleum ether: 1/1-3/1) affording (2R)-4-(5-fluoro-7-(4-methoxyphenyl)-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (200 mg, 0.341 mmol, 74 % yield) as a yellow solid.

Part B

To a solution of (2R)-4-(5-fluoro-7-(4-methoxyphenyl)-4-oxoquinazolin-3-(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (190 mg, 0.347
mmol) in dichloromethane (4 mL) and methanol (4 mL) was added HCI (1 mL, 4 mmol)

and the mixture was stirred at room temperature for 1 hr. The mixture was evaporated in
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vacuo and the residue was purified by HPLC affording (R)-4-(5-fluoro-7-(4-
methoxyphenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (45 mg, 0.087 mmol, 25 % yield) as a yellow solid.

LCMS: [M+H] 464.2.

'"H NMR (500 MHz, DMSO-ds) 8: ppm 11.00 (s, 1H), 8.48 (d, J = 3.1 Hz, 1H), 7.81 - 7.72
(m, 3H), 7.67 (d, J=12.3 Hz, 1H), 7.34 (d, J = 8.0 Hz, 2H), 4.16 — 4.06 (m, 1H), 3.87 (id,
J=13.0, 5.3 Hz, 1H), 3.10 (s, 3H), 2.58 (td, J = 13.2, 5.5 Hz, 1H), 2.38 (s, 3H), 2.25 -
2.16 (m, 1H), 1.61 (s, 3H).

Example 17. (2R)-4-[5-fluoro-7-(4-methylphenyl)-4-ox0-3,4-dihydroquinazolin-3-
yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

To a solution of (2R)-4-(7-bromo-5-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 7) (240 mg,
0.461 mmol) in water (1 mL) and acetonitrile (6 mL) was added potassium carbonate (127
mg,0.922 mmol), p-tolylboronic acid (94 mg, 0.692 mmol) and PdClL(dppf) (33.7 mg,
0.046 mmol). The mixture was heated to 80 °C under N2 and stirred for 1 hr. The mixture
was evaporated in vacuo, 20 mL water was added, the aqueous layer extracted with ethyl
acetate (20 mL x 3) and the combined organic layers were dried over Na,SO,4 and
evaporated to afford a brown oil. The oil was purified by silica gel chromatography
(EtOAc/petroleum ether: 1/1-3/1) affording (2R)-4-(5-fluoro-4-oxo-7-(p-tolyl)quinazolin-
3(4H)-yD)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (200
mg, 0.334 mmol, 72 % yield) as a yellow solid.

LCMS: [M+H] 532.2.

Part B

To a solution of (2R)-4-(5-fluoro-4-oxo-7-(p-tolyhquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (190 mg, 0.357 mmol) in
dichloromethane (4 mL) and methanol (4 mL) was added HCI (1 mL, 4 mmol). The

mixture was stirred at room temperature for 1 hr. The mixture was evaporated in vacuo
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and the residue was purified by HPLC affording (R)-4-(5-fluoro-4-oxo-7-(p-
tolyl)quinazolin-3(4H)-y)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide (50 mg,
0.101 mmol, 28 % yield) as a yellow solid.

LCMS: [M+H] 448.2.

'"H NMR (500 MHz, DMSO-ds) 8: ppm 11.02 (s, 1H), 8.45 (s, 1H), 7.84 (d, J = 8.8 Hz, 2H),
7.76 (d,J=1.4 Hz, 1H), 7.66 (, J=12.6,1.4 Hz, 1H), 7.07 {, J= 8.5 Hz, 2H), 4.16 — 4.05
(m, 1H), 3.94 — 3.85 (m, 1H), 3.83 (d, J = 4.3 Hz, 3H), 3.10 (s, 3H), 2.62 — 2.54 (m, 1H),
2.27-2.14 (m, 1H), 1.61 (s, 3H).

Example 18. (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-[7-(4-methylphenyl)-4-

0x0-3,4-dihydro-1,2,3-benzotriazin-3-yl]Jbutanamide

Part A

A mixture of p-tolylboronic acid (97 mg, 0.715 mmol), (2R)-4-(7-bromo-4-
oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-
2-yhoxy)butanamide, KxCO3; (165 mg, 1.192 mmol), PdCl.(dppf)-CH2CI2 adduct (97 mg,

0.119 mmol), acetonitrile (9 mL) and water (1.5 mL) was stirred at 80 °C for 30 min under

N.. The acetonitrile was removed by evaporation and the aqueous layer was extracted
with DCM (50 mL x 2). The combined organic layers were dried (Na>SOy), filtered and
concentrated. The crude product was purified by a silica gel column chromatography
(Hex/EtOAc: EtOAc from 0% to 50% then DCM/MeOH: MeOH from 0 to 2%). affording
(2R)-2-methyl-2-(methylsulfonyl)-4-(4-oxo-7-(p-tolyl)benzo[d][1,2,3]triazin-3(4H)-yl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (270 mg, 0.477 mmol, 80 % vyield).

LCMS: [M-THP+H]: 431.1.

Part B

To a solution of (2R)-2-methyl-2-(methylsulfonyl)-4-(4-oxo-7-(p-tolyl)benzo[d][1,2,3]triazin-
3(4H)-yl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (220 mg, 0.428 mmol) in
dichloromethane (5 mL) and methanol (56 mL) was added 4M HCI in 1,4-dioxane (0.428
mL, 1.710 mmol) . The mixture was stirred at 25 °C for 30 min and the solvent was

removed in vacuo. The residue was purified by preparative HPLC to afford (R)-N-
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hydroxy-2-methyl-2-(methylsulfonyl)-4-(4-oxo-7-(p-tolyl)benzo[d][1,2,3]triazin-3(4H)-
yhbutanamide (119 mg, 0.263 mmol, 61 % yield) as a white solid.

LCMS: [M+Na] 453.1.

"H NMR (500 MHz, DMSO-ds) 5: ppm 11.03 (s, 1H), 9.23 (s, 1H), 8.45 (s, 1H), 8.36 —
8.14 (m, 2H), 7.82 (d, J = 6.1 Hz, 2H), 7.38 (d, J = 7.3 Hz, 2H), 4.51 (, J=15.8, 6.9 Hz,
1H), 4.34 (, J=17.6, 11.6 Hz, 1H), 3.08 (s, 3H), 2.78 (, J=17.5, 11.5 Hz, 1H), 2.39 (s,
3H), 2.31 = 2.22 (m, 1H), 1.63 (s, 3H).

Example 19. (2R)-4-[7-(2-fluoro-4-methylphenyl)-4-0x0-3,4-dihydro-1,2,3-

benzotriazin-3-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

l}l O
N -
O:?:

Part A

A mixture of (2-fluoro-4-methylphenyl)boronic acid (110 mg, 0.715 mmol), (2R)-4-(7-
bromo-4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-
2H-pyran-2-yl)oxy)butanamide, K2COs (165 mg, 1.192 mmol), PdCl>(dppf)-CH2Cl> adduct
(97 mg, 0.119 mmol), acetonitrile (9 mL) and water (1.500 mL) was stirred at 80 °C for 30
min under N2. The acetonitrile was removed by evaporation and the aqueous layer was
extracted with DCM (50 mL X 2). The combined organic layers were dried (Na>SOy),
filtered and concentrated. The crude product was purified by silica gel column
chromatography (EtOAc/hexanes: 0-50%) affording (2R)-4-(7-(2-fluoro-4-methylphenyl)-
4-oxobenzo[d][1,2,3]triazin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-
pyran-2-yloxy)butanamide (280 mg, 0.489 mmol, 82 % yield).

LCMS: [M-THP+H] 449.1.

Part B

To a solution of (2R)-4-(7-(2-fluoro-4-methylphenyl)-4-oxobenzo[d][1,2,3]triazin-3(4H)-yI)-
2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (230mg, 0.432
mmol) in dichloromethane (5 mL) and methanol (5 mL) was added 4M HCl in 1,4-dioxane
(0.432 mL, 1.727 mmol) . The mixture was stirred at 25 °C for 30 min. The solvent was

removed in vacuo and the residue was purified by preparative HPLC to afford (R)-4-(7-(2-
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fluoro-4-methylphenyl)-4-oxobenzol[d][1,2,3]triazin-3(4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (129 mg, 0.273 mmol, 63 % yield) as a white solid.

LCMS: [M+H] 449.1.

"H NMR (500 MHz, DMSO-ds) 5: ppm 11.03 (s, 1H), 9.22 (s, 1H), 8.32 (d, J = 8.4 Hz,
2H), 8.10 (d, J= 8.3 Hz, 1H), 7.65 (t, /= 8.2 Hz, 1H), 7.25 (, J = 20.7, 10.1 Hz, 2H), 4.52
(d,J=14.3,9.8,4.9Hz, 1H),4.35d, J=13.3,9.8,6.3 Hz, 1H), 3.08 (s, 3H),2.79 (d, J =
13.2,9.8, 6.4 Hz, 1H), 2.41 (s, 3H), 2.28 (d, J = 14.4, 9.8, 4.8 Hz, 1H), 1.63 (s, 3H).

Example 20. (2R)-4-(6-fluoro-7-{4-[(morpholin-4-yl)methyl]phenyl}-4-0x0-3,4-

F . N
SeAT S,
U ’

Part A

A mixture of (2R)-4-(7-bromo-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 5)(300 mg,
0.577 mmol), 4-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)morpholine (350
mg, 1.153 mmol), PdClx(dppf)-CH.Cl> adduct (94 mg, 0.115 mmol) and K>CO; (159 mg,
1.153 mmol) in acetonitrile (12 mL) and water (2 mL) was stirred at 80 °C for 30 min. To
the solution was added ethyl acetate (60 mL) and the organic layer was washed with
water (2 x 60 mL) and brine (2 x 60 mL), dried (Na>SOy), filtered and concentrated. The
residue was purified by silica gel chromatography column (60% ethyl acetate in petroleum
ether then 10%-30% methanol in dichloromethane) to afford (2R)-4-(6-fluoro-7-(4-
(morpholinomethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (250 mg, 0.397 mmol, 69 % yield) as a yellow
solid.

LCM: [M+H] 616.9.

Part B

To a solution of (2R)-4-(6-fluoro-7-(4-(morpholinomethyl)phenyl)-4-oxoquinazolin-3(4H)-
yD-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (220 mg,
0.357 mmol) in dichloromethane (2 mL) and methanol (2 mL) was added hydrogen
chloride in 1,4-dioxane (1.784 mL, 7.13 mmol) at 0 °C. The reaction mixture was stirred at

0 °C for 30 min. The solvent was removed and the residue was purified by trituration to

-149 -



WO 2017/098440 PCT/IB2016/057451

10

15

20

25

30

give (R)-4-(6-fluoro-7-(4-(morpholinomethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-
2-methyl-2-(methylsulfonyl)butanamide hydrochloride (81 mg, 0.131 mmol, 37 % yield) as
a pale yellow solid.

LCMS: [M+H] 532.9.

'"H NMR (400 MHz, DMSO-ds) 8: ppm 11.03 (s, 2H), 9.26 (s, 1H), 8.41 (s, 1H), 7.96 d, J
=10.4 Hz, 1H), 7.87 (d, J=7.1 Hz, 1H), 7.78 (s, 4H), 4.42 (d, J = 4.5 Hz, 2H), 4.19 - 4.10
(m, 1H), 3.92 (, J=28.1, 9.1 Hz, 3H), 3.81 (d, J = 11.1 Hz, 2H), 3.28 (d, J = 12.5 Hz, 2H),
3.10-3.17 (m, 5H), 2.61 (, J= 15.6, 8.2 Hz, 1H), 2.28 — 2.11 (m, 1H), 1.62 (s, 3H).

Example 21. (2R)-4-(6-fluoro-7-{4-[2-(morpholin-4-yl)ethyl]phenyl}-4-0x0-3,4-
dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

PdClx(dppf)-CH.CI, adduct (4.06 g, 4.97 mmol) was added to a solution of 2-(4-
bromophenyl)ethanol (10.0 g, 49.7 mmol), 4,4,4'4',5,5,5',5'-octamethyl-2,2'-bi(1,3,2-
dioxaborolane) (25.3 g, 99 mmol) and potassium acetate (14.64 g, 149 mmol) in 1,4-
dioxane (200 mL) at room temperature under a nitrogen atmosphere and the reaction
mixture was stirred at 80 °C overnight. The mixture was concentrated under reduced
pressure and the residue was purified by silica gel chromatography (1:6 EtOAc/petroleum
ether) to give 2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenylethanol (10.5 g,
39.2 mmol, 79 % vyield) as a yellow oil.

LCMS: [M+NH,] 266.2.

Part B
A mixture of (2R)-4-(7-bromo-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 5)(100 mg,

-150 -



WO 2017/098440 PCT/IB2016/057451

10

15

20

25

30

35

0.192 mmol), 2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)ethanol (71.5 mg,
0.288 mmol), PdClx(dppf)-CH.Cl. adduct (31.4 mg, 0.038 mmol) and K>COs (563.1 mg,
0.384 mmol) in acetonitrile (30 mL) and water (5 mL) was stirred at 80 °C for 30 min
under nitrogen at which time the solution was cooled to room temperature. To the
solution was added ethyl acetate (500 mL) and the organic layer was washed with brine
(50 mL), dried over sodium sulfate and concentrated. The residue was purified by silica
gel column chromatography (100% ethyl acetate then 10%-30% methanol in ethyl
acetate then 30% methanol in 3% triethylamine/ethyl acetate) to give the (2R)-4-(6-fluoro-
7-(4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-3 (4H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (1.8 g, 2.75 mmol) as a black solid.

LC/MS: [M + H] 562.3.

Part C

To a mixture of (2R)-4-(6-fluoro-7-(4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (1.6 g, 2.85
mmol) in dichloromethane (40 mL) was added triphenylphosphine (2.99 g, 11.40 mmol)
and 1-bromopyrrolidine-2,5-dione (1.521 g, 8.55 mmol) at 0 °C. The resulting mixture was
stirred at 0 °C for 45 min. The solution was quenched by MeOH (40 ml) at 0 °C and the
reaction mixture was evaporated to dryness to afford (R)-4-(7-(4-(2-bromoethyl)phenyl)-6-
fluoro-4-oxoquinazolin-3(4H)-y)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide as a
yellow oil.

LCMS: [M + H] 540.0, 542.0.

Part D

A mixture of (R)-4-(7-(4-(2-bromoethyl)phenyl)-6-fluoro-4-oxoquinazolin-3(4H)-yl)-N-

hydroxy-2-methyl-2-(methylsulfonyl)butanamide (192 mg, 0.356 mmol), morpholine (310

mg, 3.56 mmol), KI (56.91 mg, 0.036 mmol) and N,N-dimethylformamide (4.5 mL) was

stirred at 70 °C for 20 min under microwave radiation. The reaction was concentrated

and the residue was purified by preparative HPLC using 0.1% TFA in acetonitrile and

water affording (R)-4-(6-fluoro-7-(4-(2-morpholinoethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-

N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide trifluoroacetic acid salt (78 mg, 0.112

mmol, 32 % yield) as an off-white solid.

LCMS: [M+H] 547.2.

'"H NMR (500 MHz, DMSO-dg) 8: ppm 11.02 (s, 1H), 9.96 (s, 1H), 9.25 (s, 1H), 8.39 (s,

1H), 7.94 d, J=10.4 Hz, 1H), 7.84 (d, J= 7.1 Hz, 1H), 7.68 (d, J=6.8 Hz, 2H), 7.46 (d, J
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= 8.2 Hz, 2H), 4.15 (, J = 16.2, 7.6 Hz, 1H), 4.03 (d, J = 11.5 Hz, 2H), 3.91 (s, 1H), 3.70
(d, J=12.5 Hz, 2H), 3.54 (d, J = 11.9 Hz, 2H), 3.43 (s, 2H), 3.18 — 3.03 (m, 7H), 2.57 (dt,
J=11.2,8.2Hz, 1H), 2.21 (, J = 17.2, 6.7 Hz, 1H), 1.61 (s, 3H).

Example 22. (2R)-4-[7-(4-{[cyclopropyl(methyl)amino]methyl}phenyl)-6-fluoro-4-
ox0-3,4-dihydroquinazolin-3-yl]-N-hydroxy-2-methanesulfonyl-2-

methylbutanamide 7
Part A

To a stirred solution of 2-(4-(bromomethyl)phenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (4.5 g, 15.15 mmol) and N-methylcyclopropanamine hydrochloride (1.793
g, 16.67 mmol) in tetrahydrofuran (30 mL) was added N-methylcyclopropanamine
hydrochloride (1.793 g, 16.67 mmol) and the reaction mixture was stirred at room
temperature overnight. The mixture was concentrated under reduced pressure and
purified by silica gel column chromatography affording N-methyl-N-(4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)cyclopropanamine (3.5 g, 10.36 mmol, 64 %
yield) as a solid.

LCMS: [M+H] 288.0.

Part B

A mixture of (2R)-4-(7-bromo-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 5) (300 mg,
0.577 mmol), N-methyl-N-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yhbenzyl)cyclopropanamine (331 mg, 1.153 mmol), PdCl.(dppf)-CH.Cl. adduct (94 mg,
0.115 mmol) and K>CO; (159 mg, 1.153 mmol) in acetonitrile (2 mL) and water (0.33 mL)
was microwave at 80 °C for 30 min. To the mixture from combined batches was added
ethyl acetate (100 mL) and the organic layer was dried over sodium sulfate and

concentrated. The residue was purified by silica gel chromatography (60% ethyl acetate
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in petroleum ether then 10%-30% methanol in dichloromethane) to afford (2R)-4-(7-(4-
((cyclopropyl(methyl)amino)methyl)phenyl)-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (220 mg, 0.37 mmol, 53.5%
yield) as a brown solid.

LCMS: [M + H] 601.0.

Part C

To a solution (2R)-4-(7-(4-((cyclopropyl(methyl)amino)methyl)phenyl)-6-fluoro-4-
oxoquinazolin-3(4H)-yN)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (210 mg, 0.350 mmol), dichloromethane (1.5 mL) and methanol (1.5
mL) was added hydrogen chloride in 1,4-dioxane (3.50 mL, 13.98 mmol) and the reaction
mixture was stirred at 20 °C for 30 min. The reaction mixture was evaporated to dryness
under reduced pressure and the residue was purified by HPLC affording (R)-4-(7-(4-
((cyclopropyl(methyl)amino)methyl) phenyl)-6-fluoro-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-
2-methyl-2-(methylsulfonyl)butanamide trifluoroacetic acid salt (46 mg, 0.069 mmol, 20 %
yield) as an off-white solid.

LCMS: [M+H] 517.2.

'"H NMR (500 MHz, DMSO-dg) 5: ppm 11.02 (s, 1H), 9.46 (s, 1H), 9.26 (s, 1H), 8.40 (s,
1H),7.97 d, J=10.4 Hz, 1H), 7.89 (d, J=7.1 Hz, 1H), 7.79 (d, J= 7.7 Hz, 2H), 7.68 (d, J
=7.9Hz, 2H), 4.52 (d, J=19.4 Hz, 2H), 4.18 — 4.08 (m, 1H), 3.97 — 3.88 (m, 1H), 3.10 (s,
3H), 2.87 (d, J= 25.5 Hz, 4H), 2.66 — 2.56 (m, 1H), 2.26 — 2.16 (m, 1H), 1.62 (s, 3H), 0.85
(d, J=50.7 Hz, 4H).

Example 23. (2R)-4-[6-fluoro-7-(2-fluoro-4-{[(2-
methoxyethyl)(methyl)amino]methyl}phenyl)-4-0x0-3,4-dihydroquinazolin-3-yl]-
N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

A mixture of (2R)-4-(7-bromo-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 5) (3.34 g,
6.42 mmol), (2-fluoro-4-formylphenyl)boronic acid (1.293 g, 7.70 mmol), K;CO; (1.331 g,
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9.63 mmol), PdClx(dppf)-CH.CI. adduct (0.524 g, 0.642 mmol), 1,4-dioxane (50 mL) and
water (5 mL) was stirred at 105 °C for 1 hr under a nitrogen atmosphere. 1,4-Dioxane
was removed by evaporation and the aqueous layer was extracted with DCM (3 x 50 mL).
The combined organic layers were dried (Na>SO.), filtered and concentrated under
reduced pressure. The residue was purified by silica gel chromatography (EtOAc/DCM: 0-
50%) affording (2R)-4-(6-fluoro-7-(2-fluoro-4-formylphenyl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2Hpyran-2-yl)oxy)butanamide (2.44 g, 4.11
mmol, 64 % yield) as a yellow solid.

LCMS: [M+H] 564.2.

Part B

To a solution of (2R)-4-(6-fluoro-7-(2-fluoro-4-formylphenyl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (250 mg, 0.444
mmol), acetic acid (0.076 mL, 1.331 mmol) in 1,2-dichloroethane (5 mL) was added 2-
methoxy-N-methylethanamine (198 mg, 2.218 mmol) and sodium triacetoxyborohydride
(282 mg, 1.331 mmol). The mixture was stirred at 10 °C for 17 hr. The mixture from
combined batches was diluted with DCM (15 mL), washed with ag. NaHCO3 (5 mL), dried
(Na;SOy) and evaporated in vacuo. The obtained residue was purified with silica gel
chromatography (MeOH/DCM: 0-5%) affording (2R)-4-(6-fluoro-7-(2-fluoro-4-(((2-
methoxyethyl)(methyl)amino)methyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (280 mg, 78 % yield) as a
yellow solid.

LCMS: [M+H] 637.3.

Part C

To a solution of (2R)-4-(6-fluoro-7-(2-fluoro-4-(((2-
methoxyethyl)(methyl)amino)methyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (260 mg, 0.408 mmol),
dichloromethane (3 mL) and methanol (3 mL) was added 4M HCI in dioxane (0.51 mL,
2.042 mmol) at 10 °C. The reaction mixture was stirred at 10 °C for 15 min. The mixture
was evaporated to dryness and the crude product was purified by preparative HPLC
affording (R)-4-(6-fluoro-7-(2-fluoro-4-(((2-methoxyethyl)(methyl)amino)methyl)phenyl)-4-
oxoquinazolin-3(4H)-y)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide trifluoroacetic
acid salt (146 mg, 0.208 mmol, 51 % yield) as an off-white solid.

LCMS: [M+H] 553.3.
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"H NMR (500 MHz, DMSO-ds) &: ppm 11.03 (s, 1H), 9.81 (s, 1H), 9.26 (s, 1H), 8.42 (s,
1H), 7.99 (d, J = 9.6 Hz, 1H), 7.84 (d, J = 6.6 Hz, 1H), 7.73 (t, J = 7.4 Hz, 1H), 7.61 (d, J =
10.3 Hz, 1H), 7.54 (d, J = 7.9 Hz, 1H), 4.48 (s, 1H), 4.40 (s, 1H), 4.22 — 4.09 (m, 1H),
3.98 — 3.87 (m, 1H), 3.70 (s, 2H), 3.30 (d, J = 27.5 Hz, 7H), 3.10 (s, 3H), 2.79 (s, 3H),
2.64 — 2.55 (m, 1H), 2.27 — 2.14 (m, 1H), 1.62 (s, 3H).

Example 24. (2R)-4-(7-{2,3-difluoro-4-[2-(3-methoxyazetidin-1-yl)ethyl]phenyl}-6-
fluoro-4-0xo0-3,4-dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-

methylbutanamide h
Part A

To a solution of 1-bromo-2,3-difluoro-4-(2-methoxyvinyl)benzene (20 g, 80 mmol) in
acetone (1 L) was added a solution of 2 M HCI (300 ml, 600 mmol) in water. The mixture
was heated to 60 °C and stirred for 2 hr. The mixture was evaporated in vacuo, the
residue was extracted by DCM (300 mL x 3) and the combined layers were dried over
Na>SO4 affording 2-(4-bromo-2,3-difluorophenyl)acetaldehyde (16 g, 54.5 mmol, 68 %

yield) as a yellow solid without further purfication .

Part B

A solution of 2-(4-bromo-2,3-difluorophenyl)acetaldehyde (16 g, 68.1 mmol) in methanol
(200 mL) was added NaBH, (0.644 g, 17.02 mmol) and the mixture was stirred at room
temperature for 2 hr. The mixture was evaporated in vacuo and to the residue was added
300 mL water. The aqueous layer was extracted by DCM (300 mL X 2), dried over
Na>SO4 and evaporated to afford a yellow oil. The oil was purified by silica gel column
chromatography (EtOAc/petroleum ether: 1/30-1/5) to give 2-(4-bromo-2,3-
difluorophenyl)ethanol (13 g, 49.4 mmol, 73 % vyield) as a yellow oil.

Part C

To a solution of 2-(4-bromo-2,3-difluorophenyl)ethanol (10 g, 42.2 mmol) in 1,4-dioxane
(100 mL) was added 4,4,4'4',5,5,5',5'-octamethyl-2,2'-bi(1,3,2-dioxaborolane) (16.07 g,
63.3 mmol), PdClx(dppf) (3.09 g, 4.22 mmol) and potassium acetate (8.28 g, 84 mmol).
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The mixture was heated to reflux under N2 and stirred overnight. The mixture was
evaporated in vacuo and the residue was purified by silica gel chromatography
(EtOAC/PE: 1/20-1/5) to give 2-(2,3-difluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yhphenyl)ethanol (10 g, 31.7 mmol, 75 % yield) as a yellow oil.

Part D

To a solution of (2R)-4-(7-bromo-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 5)(6 g, 11.53
mmol) in acetonitrile (100 mL) and water (16.67 mL) was added 2-(2,3-difluoro-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)ethanol (4.91 g, 17.30 mmol), PdClx(dppf)
(0.844 g, 1.153 mmol) and K2COs (3.19 g, 23.06 mmol). The mixture was heated to 80 °C
under N for 2 hrs. The mixture was evaporated in vacuo and the residue was purified by
column chromatography on silica gel (acetone/PE: 1/10-1/1) to give (2R)-4-(7-(2,3-
difluoro-4-(2-hydroxyethyl)phenyl)-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.5 g, 3.81 mmol, 33 %
yield) as a yellow solid.

LCMS: [M+H] 598.0.

Part E

A solution of (2R)-4-(7-(2,3-difluoro-4-(2-hydroxyethyl)phenyl)-6-fluoro-4-oxoquinazolin-
3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (1g,
1.673 mmol) in dichloromethane (20 mL) was cooled to 0 °C and Dess-Martin
periodinane (0.852 g, 2.008 mmol) was added and the mixture was stirred at 0 °C for 3
hr. Then a mixture of NaHCO; and Na:S203 in water was added and the mixture was
stirred at 0 °C for 30 min. The aqueous layer was extracted with DCM (20 mL X 2), dried
over Na,SO, and evaporated in vacuo at 0 °C to obtain (2R)-4-(7-(2,3-difluoro-4-(2-
oxoethyl)phenyl)-6-fluoro-4-oxoquinazolin 3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (800 mg, 0.537 mmol, 32 % yield) as a yellow
solid.

LCMS: [M+H] 596.0.

Part F

To a solution of (2R)-4-(7-(2,3-difluoro-4-(2-oxoethyl)phenyl)-6-fluoro-4-oxoquinazolin-

3(4H)-yD)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (250

mg, 0.420 mmol) in 1,2-dichloroethane (5 mL) was added 3-methoxyazetidine (73.1 mg,
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0.840 mmol) and sodium triacetoxyborohydride (178 mg, 0.840 mmol). The mixture was
stirred at 25 °C for 18 h. The pH was adjusted to 14 with 10 aq. NaOH and the mixture
was extracted with EtOAc (50 mL X 3). The organic phase was dried with Na>SQy, filtered
and concentrated to afford (2R)-4-(7-(2,3-difluoro-4-(2-(3-methoxyazetidin-1-
yhethyl)phenyl)-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (150 mg, 0.076 mmol, 18 % yield) as oil
liquid.

LCMS: [M+H] 583.0.

Part G

To a solution of (2R)-4-(7-(2,3-difluoro-4-(2-(3-methoxyazetidin-1-yl)ethyl)phenyl)-6-
fluoro-4-oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (172 mg, 0.258 mmol) in dichloromethane (5 mL) was added HCI
(0.322 mL, 1.29 mmol) in dioxane at room temperature. The resulting solution was stirred
at 20 °C for 5 min. when methanol (5 mL) was added and the resulting mixture was
stirred at 25 °C for 1 hr. The mixture from combined batches was concentrated and the
residue was purified by reverse phase HPLC to give (R)-4-(7-(2,3-difluoro-4-(2-(3-
methoxyazetidin-1-yl)ethyl)phenyl)-6-fluoro-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide trifluoroacetic acid salt (13 mg, 0.017 mmol, 7 %
yield) as white solid.

LCMS: [M+H-THP] 583.0.

"H NMR (500 MHz, DMSO-ds) 5: ppm 11.04 (s, 1 H), 8.42 (s, 1 H), 8.00 (d, J = 5.5 Hz,
1H), 7.84 (d, J= 6.0 Hz, 1H), 7.36-7.45 (m, 2 H), 4.43 (m, 1 H), 3.90-4.92 (m, 6), 3.52 (m,
2H),3.27(,J=7.5Hz, 3 H),3.10 (s, 3H), 2.98 (m, 2 H), 2.60 (m, 1 H), 2.20 (m, 1 H),
1.57 (s, 3 H).

Example 25. (2R)-4-(7-{4-[(cyclopropylamino)methyl]-2-fluorophenyl}-6-fluoro-4-
ox0-3,4-dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-

methylbutanamide

Part A
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To a solution of 2-(4-(bromomethyl)-2-fluorophenyl)-4 ,4,5,5-tetramethyl-1,3,2-
dioxaborolane (7 g, 22.22 mmol) in N,N-dimethylformamide (50 mL) was added
DIPEA (9.70 mL, 55.6 mmol) and cyclopropanamine (2.54 g, 44.4 mmol). The reaction
mixture was heated to 60 °C for 12 hr. The mixture was diluted with EtOAc¢ (50 mL)
and water (100 ml). The mixture was extracted with EtOAc (30 mL X 3) and the
combined organic layers were washed with brine (50 mL), dried over sodium sulphate
and concentrated to give both N-(3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yhbenzyl)cyclopropanamine (4.8 g, 8.57 mmol, 39 % vyield).

LCMS: [M+H] 292.1.

Part B

A mixture of potassium carbonate (3.19 g, 23.06 mmol), PdCI(dppf) (0.844 g, 1.153
mmol), (2R)-4-(7-bromo-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 5)(6 g,
11.53 mmol) and N-(3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yhbenzyl)cyclopropanamine (4.36 g, 14.99 mmol) 1,4-dioxane (100 mL) and water (10
mL) was heated to 95 °C for 30 min. The mixture was fitered and and fitrated was
diluted with ag. ammonium chloride and extracted with DCM (60 mL X 3). The
combined organic layers were washed with water (50 ml), brine (50 ml), dried over
sodium sulfate, concentrated in vacuo and the residue was purified by silical gel
chromatography (MeOH/DCM: 0-20%) to give (2R)-4-(7-(4-
((cyclopropylamino)methyl)-2,5-difluorophenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (4.2 g, 5.83 mmol, 51 %
yield) as a white solid.

LCMS: [M+1]605.3.

Part C

To a solution of (2R)-4-(7-(4-((cyclopropylamino)methyl)-2-fluorophenyl)-6-fluoro-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (4 g, 6.62 mmol) in dichloromethane (10 mL) and methanol (20 mL)
stirred under nitrogen was added a solution of HCI in dioxane (4.96 mL, 19.85 mmol).
The reaction mixture was stirred at room temperature for 2 hr. The reaction was
concentrated and purified by reverse phase column (water/acetonitrile, 0.1% TFA, 0-

70%) to afford (R)-4-(7-(4-((cyclopropylamino)methyl)-2-fluorophenyl)-6-fluoro-4-
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oxoquinazolin-3(4H)-y)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide
trifluoroacetic acid (1.77 g, 2.65 mmol, 40 % yield) as white solid.

LCMS: [M+H] 521.3.

'"H NMR (400 MHz, METHANOL-ds) L_: ppm 0.80 - 1.10 (m, 4 H) 1.77 (s, 3 H) 2.32 -
2.52 (m, 1 H) 2.74 (ddd, J=13.45, 10.29, 5.81 Hz, 1 H) 2.82-2.94 (m, 1 H) 3.12 (s, 3
H) 4.06 (ddd, J=13.39, 10.36, 5.81 Hz, 1 H) 4.27 - 4.38 (m, 1 H) 4.45 (s, 2 H) 7.40 -
7.56 (m, 2H)7.61-7.70 (m, 1 H) 7.78 (d, J=6.32 Hz, 1 H) 8.01 (d, J=9.60 Hz, 1 H)
8.36 (s, 1 H).

Example 26. (2R)-4-(6-fluoro-7-{2-fluoro-4-[(morpholin-4-yl)methyl]phenyl}-4-
ox0-3,4-dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-

methylbutanamide
Part A

A mixture of (2R)-4-(7-bromo-6-fluoro-4-oxoquinazolin—-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 5) (3.34 g,
6.42 mmol), (2-fluoro-4-formylphenyl)boronic acid (1.293 g, 7.70 mmol), K.COs (1.331 g,
9.63 mmol), PdClx(dppf)-CH.CI. adduct (0.524 g, 0.642 mmol), 1,4-dioxane (50 mL) and
water (5 mL) was stirred at 105 °C for 1 hr under a nitrogen atmosphere. 1,4-Dioxane
was removed by evaporation and the aqueous layer was extracted with DCM (3 x 50 mL).
The combined organic layers were dried (Na>SOy), filtered and concentrated under
reduced pressure . The residue was purified by silica gel chromatography (DCM/EtOAC,
EtOAc from 0 to 50 %) affording (2R)-4-(6-fluoro-7-(2-fluoro-4-formylphenyl)-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H- pyran-2-
yhoxy)butanamide (2.44 g, 4.11 mmol, 64 % yield ) as a yellow solid .

LCMS: [M+H] 564.2.

Part B

To a solution of (2R)-4-(6-fluoro-7-(2-fluoro-4-formylphenyl)-4-oxoquinazolin-3(4H)-yl)-2-

methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (250 mg , 0.444

mmol), acetic acid (0.076 mL, 1.331 mmol) in 1,2-dichloroethane (5 mL) was added

morpholine (193 mg, 2.218 mmol) and sodium triacetoxyborohydride (282 mg, 1.331
-159 -
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mmol) . The mixture was stirred at 10 °C for 17 hr. The The mixture from combined
batches was diluted with DCM (15 mL) and washed with aq . NaHCO; (5 mL), dried
(Na;SOy) and evaporated in vacuo. The resulting residue was purified with silica gel
chromatography (DCM/MeOH, MeOH from 0 to 5 %) affording (2R)-4-(6-fluoro-7-(2-
fluoro-4-(morpholinomethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (290 mg , 81 % yield) as a
yellow solid .

LCMS: [M+H] 634.9.

Part C

To a solution of (2R)-4-(6-fluoro-7(2-fluoro-4-(morpholinomethyl) phenyl)-4-oxoquinazolin-
3(4H)-yD)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (270
mg, 0.425 mmol), dichloromethane (4 mL) and methanol (4 mL) was added 4M HCl in
dioxane (0.532 mL, 2.127 mmol) at 10 °C . The reaction mixture was stirred at 10 ° C for
15 min. when the reaction was evaporated to dryness . The crude product was purified by
preparative HPLC affording(R)-4-(6-fluoro-7-(2-fluoro-4-(morpholinomethyl)phenyl)-4-
oxoquinazolin—3(4H)-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide trifluoroacetic
acid salt (71 mg, 0.101 mmol, 24 % yield) as an off-white solid.

LCMS: [M+H] 551.2.

"H NMR (500 MHz, DMSO-ds) : ppm 11.03 (s, 1H), 10.05 (s, 1H), 9.26 (s, 1H), 8.41 (s,
1H), 7.99 (d, J= 9.6 Hz, 1H), 7.82 (d, J= 6.6 Hz, 1H), 7.74 (s, 1H), 7.55 (d, J = 28.7 Hz,
2H), 4.46 (s, 2H), 4.14 (d, J = 10.0 Hz, 1H), 3.99 (s, 2H), 3.92 (s, 1H), 3.66 (s, 2H), 3.34
(s, 2H), 3.18 (s, 2H), 3.10 (s, 3H), 2.59 (s, 1H), 2.21 (d, J = 10.7 Hz, 1H), 1.62 (s, 3H).

Example 27. (2R)-4-{6-fluoro-7-[2-fluoro-4-(2-hydroxyethyl)phenyl]-4-0x0-3,4-
dihydroquinazolin-3-yl}-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A
2-(4-bromo-3-fluorophenyl)acetic acid (9 g, 38.6 mmol) was dissolved in tetrahydrofuran

(10 mL) and a solution of BH3. THF (77 mL, 77 mmol) was added slowly under nitrogen at
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0 °C . The reaction was stirred for 1 hr. To the mixture from combined batches was
added methanol slowly to quench and the mixture was concentrated at which time more
methanol was added and the reaction was again concentrated. This was repeat two more
times. The solution was passed through a short pad of silica gel eluting with 1:1
EtOAc/heptane and then concentrated to give 2-(4-bromo-3-fluorophenyl)ethanol as a
colorless oil .

LCMS: [M-H20+H] 203.1.

Part B

A mixture of 2-(4-bromo-3-fluorophenyl)ethanol (7 g, 32.0 mmol), 4,4,4'4'5,5,5',5'-
octamethyl-2,2'-bi(1,3,2-dioxaborolane) (9.74 g, 38.3 mmol), PdCl»(dppf)-CH.Cl. adduct
(1.305 g, 1.598 mmol), potassium acetate (9.41 g, 96 mmol) and 1,4-dioxane (150 mL)
was stirred at 100 °C for 17 hr under nitrogen atmosphere . The mixture from combined
batches was filtered and the filtrate was concentrated. The crude product was purified by
silica gel chromatography, eluting with PE/EtOAc: 3/1) to afford 2-(3-fluoro-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)ethanol as a yellow oil affording 2-(3-fluoro-4-
(4,4,5,5-tetramethyl-1,3,2- dioxaborolan-2-yl)phenyl)ethanol (18 g, 64 % yield)

LCMS : [M+H] 267.1.

Part C

PdCl(dppf) (0.070 g, 0.096 mmol) was added to a solution of 2-(3-fluoro-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)ethanol (0.384 g, 1.441 mmol), (2R)-4-(7-
bromo-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-
pyran-2-yoxy)butanamide (Intermediate 5) (0.5 g, 0.961 mmol) and K.CO- (0.266 g,
1.922 mmol) in acetonitrile (12 mL) and water (2 mL) at room temperature under an
atmosphere of nitrogen . The resulting solution was stirred at 80 °C for 30 min. The
reaction solution was cooled to room temperature, diluted with ethyl acetate (50 mL) and
dried over Na,SO, . The solvent was evaporated to afford crude product which was
purified by silica gel column chromatography (PE/acetone: 1/1) to afford (2R)-4-(6-fluoro-
7-(2-fluoro-4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (200 mg, 0.328 mmol, 34
% yield) as an off-white solid .

LCMS: [M+H] 579.9.

Part D
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To a solution of (2R)-4-(6-fluoro-7-(2-fluoro-4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-
3(4H)-yD)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (150
mg, 0.259 mmol) in dichloromethane (10.00 mL) was added 4M HCl in 1,4-dioxane (4
mL, 16.00 mmol). The resulting solution was stirred at 20 °C for 5 min when methanol (10
mL) was added . The reaction was stirred additional 1 hr. The mixture from combined
batches was concentrated and the residue was purified by prep - HPLC to give (R)-4-(6-
fluoro-7-(2-fluoro-4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide (60 mg, 0.115 mmol, 45 % yield) as a white solid.
LCMS : [M+H] 496.1.

"H NMR (500MHz, DMSO-d6) &: ppm 11.03 (s, 1H), 9.26 (brs, 2H), 8.40 (s, 1H), 7.94 (d,
J=610.0Hz, 1H), 7.78 (d, J = 6.5 Hz, 1H), 7.48 (m, 1H), 7.28-7.23 (m, 2H), 4.19-4.10
(m, 1H), 3.95-3.87 (m, 1H), 3.68 (t, J = 7.0 Hz, 2H), 3.10 (s, 3H), 2.82 (t, J = 7.0 Hz, 2H),
2.59 (m, 1H), 2.21 (m, 1H), 1.61 (s, 3H).

Example 28. (2R)-4-{6-fluoro-7-[4-(2-hydroxyethyl)phenyl]-4-0x0-3,4-
dihydroquinazolin-3-yl}-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

F. ? O\\S/;O
H
O JN/\/:“S]/N\
HO N= = 4 OH

Part A

PdClx(dppf) (0.042 g, 0.058 mmol) was added to a solution of 2-(4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenyl)ethanol (0.215 g, 0.865 mmol), (2R)-4-(7-bromo-6-fluoro-
4-oxoquinazolin-3(4H)-y-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (Intermediate 5) (0.3 g, 0.577 mmol) and K,CO- (0.159 g, 1.153 mmol)
in acetonitrile (6 mL) and water (1 mL) under an atmosphere of nitrogen. The resulting
solution was stirred at 80 °C for 30 min. The reaction solution was cooled to room
temperature, diluted with ethyl acetate (100 mL) and dried over Na,SO,. The solvent was
removed and the crude material was purified by silica gel chromatography (petroleum
ether/acetone: 1/1) to afford (2R)-4-(6-fluoro-7-(4-(2-hydroxyethyl)phenyl)-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (150 mg, 0.246 mmol, 43 % vyield) as an off-white solid.

LCMS: [M+H] 561.9.

Part B
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To a solution of (2R)-4-(6-fluoro-7-(4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (120 mg, 0.214
mmol) in dichloromethane (10 mL) was added a solution of HCI (4 mL, 16.00 mmol) in
dioxane (4M). The resulting mixture was stirred at 20 °C for 5 min when methanol (10
mL) was added. The reaction was stirred additional 1 hr and the reaction solution was
combined with another batch and the combined mixture was concentrated. The residue
was purified by reverse phase HPLC to give (R)-4-(6-fluoro-7-(4-(2-hydroxyethyl)phenyl)-
4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide (50 mg,
0.098 mmol, 46 % yield) as an off-white solid.

LCMS: [M+H] 478.0.

"H NMR (500MHz, DMSO-d6) 5: ppm 11.03 (s, 1 H), 9.27 (brs, 1 H), 8.38 (s, 1 H), 7.92
d,J=11.0Hz,1H),7.82d,J=6.5Hz,1H),7.58 (d,J=7.0Hz,2H),7.39(d,J=8.0
Hz, 2 H), 4.13 (m, 1 H), 3.91 (m, 1 H), 3.66 (t, J=7.0 Hz, 2 H), 3.10 (s, 3 H),2.80 (t, J =
7.0 Hz, 2 H), 2.59 (m, 1 H), 2.21 (m, 1 H), 1.61 (s, 3 H).

Example 29. (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-(8-methyl-7-{4-
[(morpholin-4-yl)methyl]phenyl}-4-ox0-3,4-dihydroquinazolin-3-yl)butanamide

Part A

To a solution of sodium sulfate (61.1 g, 430 mmol), hydroxylamine hydrochloride (8.96
g, 129 mmol), 2,2,2-trichloro-1-ethoxyethanol (9.98 g, 51.6 mmol) and 3-bromo-2-
methylaniline (8 g, 43 mmol) in water (300 mL) was added hydrochloric acid (3.92 mL,
129 mmol) slowly. This mixture was heated to 90 °C for 1 hr. The reaction was cooled,
filtered and the solid was washed with water and dried to give 6-bromo-7-
methylindoline-2,3-dione (8.6g, 35.8 mmol, 83 % yield) as a brown solid.

LCMS: [M+H] 239.9, 241.9.

Part B
To a solution of 6-bromo-7-methylindoline-2,3-dione (7.17 mL, 35.8 mmol) and NaOH
(44.8 mL, 90 mmol) in water (300 mL) was added H>O, (14.84 mL, 179 mmol) slowly

at 0 °C. This mixture was stirred for 2 hr at 0 °C. The reaction mixture was acidified
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with 2N HCI (aq) until pH = 6. The solid was collected by fitration and washed with
water and dried to give 2-amino-4-bromo-3-methylbenzoic acid (6 g, 19.82 mmol, 55
% yield) as a light brown solid.

LCMS: [M+H] 229.9, 231.9.

Part C

A mixture of 2-amino-4-bromo-3-methylbenzoic acid (5.00 mL, 26.1 mmol), ammonium
acetate (20.10 g, 261 mmol), trimethyl orthoformate (567.7 mL, 522 mmol) in methanol
(100 mL) was heated to 120 °C for 3 hr. The mixture was cooled to room temperature
and poured onto ice water. The solid was collected and washed with water to afford 7-
bromo-8-methylquinazolin-4(3H)-one (4.4 g, 13.62 mmol, 52 % yield) as a light brown
solid.

LCMS: [M+H] 238.9, 240.9.

Part D

To a solution of 7-bromo-8-methylquinazolin-4(3H)-one (1.8 g, 7.53 mmol) and (R)
ethyl 4-bromo-2-methyl-2-(methylsulfonyl)butanoate (2.59 g, 9.04 mmol) in acetonitrile
(20 ml) was added cesium carbonate (3.68 g, 11.29 mmol). The reaction mixture was
heated to 80 °C for 4 hr. The reaction was filtered and the filter pad was washed with
EtOAc (5 mL x 3). The filtrate was concentrated and diluted with EtOAc (50 mL),
washed with aq. ammonium chloride. The aqueous phase was extracted with EtOAc
(20 mL x 3) and the combined organic layers were dried with sodium sulfate,
concentrated and the residue purified by silica gel chromatography (EtOAc/hexanes:
0-80%) to afford (R)-ethyl 4-(7-bromo-8-methyl-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoate (2.1 g, 4.48 mmol, 60 % vyield) as a white solid.

LCMS: [M+H] 445.1, 447 1.

'"H NMR (CHLOROFORM-d) &: ppm 8.11 (s, 1H), 8.01 (d, J = 8.6 Hz, 1H), 7.70 (d, J =
8.6 Hz, 1H), 4.30-4.39 (m, 1H), 4.26 (q, J = 7.2 Hz, 2H), 4.11 (ddd, J=13.5,9.9, 5.9
Hz, 1H), 3.13 (s, 3H), 2.73 (s, 3H), 2.46-2.67 (m, 2H), 1.80 (s, 3H), 1.34 (t, J = 7.2 Hz,
3H).

Part E
A mixture of potassium carbonate (69.8 mg, 0.505 mmol), PdCIx(dppf) (24.65 mg,
0.034 mmol), (R)-ethyl 4-(7-bromo-8-methyl-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoate (150 mg, 0.337 mmol) and (4-
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(morpholinomethyl)phenyl)boronic acid (89 mg, 0.404 mmol) in 1,4-dioxane (20 mL)
and water (3 mL) was heated to 110 °C for 0.5 hr. The mixture was diluted with
saturated ammonium chloride solution (10 ml) and extracted with DCM (10 mL x 3).
The combined organic layers were dried over sodium sulphate, concentrated and the
residue was purified silical gel chromatography (MeOH/DCM: 0-20%) to afford (R)-
ethyl 2-methyl-4-(8-methyl-7-(4-(morpholinomethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-
2-(methylsulfonyl)butanoate (150 mg, 0.277 mmol, 82 % yield) as a white solid.
LCMS: [M+H] 542.2.

Part F

To a solution of (R)-ethyl 2-methyl-4-(8-methyl-7-(4-(morpholinomethyl)phenyl)-4-
oxoquinazolin-3(4H)-yN-2-(methylsulfonyl)butanoate (130 mg, 0.240 mmol) in 1,4-
dioxane (2 mL) and methanol (2 ml)was added a solution of hydroxylamine (1 mL,
16.32 mmol) (50% in water) and LiOH (0.5 ml, 0.500 mmol (1M in water). The reaction
mixture was stirred for 2 hr. The mixture was concentrated and purified by reverse
phase HPLC (5-75% MeCN/H;0, 0.1% TFA) to afford (R)-N-hydroxy-2-methyl-4-(8-
methyl-7-(4-(morpholinomethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-
(methylsulfonyl)butanamide trifluoroacetic acid salt (111 mg, 0.164 mmol, 68.4% yield)
as a white solid.

LCMS: [M+H] 529.

'"H NMR (METHANOL-ds) 8: ppm 8.37 (br. s., 1H), 8.18 (d, J = 8.3 Hz, 1H), 7.68 (d, J
=7.8Hz, 2H), 7.55 (d, J = 7.8 Hz, 2H), 7.42 (d, J = 8.3 Hz, 1H), 4.48 (s, 2H), 4.35 ¢, J
= 9.3 Hz, 1H), 3.97-4.19 (m, 3H), 3.78 (, J = 11.7 Hz, 2H), 3.39-3.56 (m, 2H), 3.24-
3.31 (m, 2H), 3.13 (s, 3H), 2.64-2.79 (m, 1H), 2.38-2.56 (m, 4H), 1.77 (s, 3H).

Example 30. (2R)-4-[6-fluoro-7-(6-methoxypyridin-3-yl)-4-0x0-3,4-
dihydroquinazolin-3-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A
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PdClx(dppf) (49.2 mg, 0.067 mmol) was added to a solution of (6-methoxypyridin-3-
yhboronic acid (154 mg, 1.009 mmol), (2R)-4-(7-bromo-6-fluoro-4-oxoquinazolin-3(4H)-
yD-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide
(Intermediate 5) (350 mg, 0.673 mmol) and K>COs; (186 mg, 1.345 mmol) in acetonitrile
(12 mL) and water (2 mL) at room temperature under an atmosphere of nitrogen. The
resulting solution was stirred at 80 ° C for 30 min. The reaction solution was cooled to
room temperature, diluted with ethyl acetate (50 mL) and dried over Na,SO,4. The solvent
was evaporated to afford crude product which was purified by silica gel chromatography
(PE/acetone: 1/1) to afford (2R)-4-(6-fluoro-7-(6-methoxypyridin-3-yl)-4-oxoquinazolin-
3(4H)-yD)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (362
mg, 0.581 mmol, 86 % yield) as an off-white solid.

LCMS: [M+H] 549.0.

Part B

To a solution of (2R)-4-(6-fluoro-7-(6-methoxypyridin-3-yl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (131 mg, 0.239
mmol) in dichloromethane (5 mL) was added 4M HCI in dioxane (0.298 mL, 1.194 mmol)
at room temperature . The resulting solution was stirred at 20 °C for 5 min when methanol
(5 mL) was added. The resulting mixture was stirred at 25 °C for 1 hr. The mixture from
combined batches was concentrated and the residue was purified by reverse phase
HPLC to give (R)-4-(6-fluoro-7-(6-methoxypyridin-3-yl)-4-oxoquinazolin-3(4H)-yI)-N-
hydroxy-2-methyl-2-(methylsulfonyl)butanamide trifluoroacetic acid salt (35 mg, 0.057
mmol, 24 % yield) as a white solid

LCMS: [M+H-THP] 465.0.

'"H NMR (500 MHz, DMSO-ds) 8: ppm 11.03 (s, 1H), 8.49 (s, 1H), 8.39 (s, 1H), 8.04 (d, J
=8.7Hz, 1H), 7.92 (, J=17.9, 8.7 Hz, 2H), 6.99 (d, J= 8.7 Hz, 1H), 4.14 (td, J = 13.3,
4.8 Hz, 1H), 3.99 — 3.86 (m, 4H), 3.11 (s, 3H), 2.60 (td, J=13.1, 5.5 Hz, 1H), 2.21 (td, J =
13.2, 4.8 Hz, 1H), 1.62 (s, 3H).

Example 31. (2R)-4-(6-fluoro-4-oxo-7-phenyl-3,4-dihydroquinazolin-3-yl)-N-

hydroxy-2-methanesulfonyl-2-methylbutanamide
F 2 o\‘S/;O
N J H
= /\/::SfN\OH
® .y )
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PdClx(dppf) (0.169 g, 0.231 mmol) was added to a solution of phenylboronic acid
(0.422 g, 3.46 mmol), (2R)-4-(7 bromo-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 5) (1.2 g,
2.306 mmol) and K>COs (0.637 g, 4.61 mmol) in acetonitrile (24 mL)under an
atmosphere of nitrogen. The resulting solution was stirred at 80 °C for 30 min. The
reaction solution was combined with another batch and the combined mixture was
cooled to room temperature, diluted with water (50 mL) and extracted with DCM (100
mL x 2). The organic layers were combined, dried over Na,SO, and concentrated.
The crude product was purified by silica gel chromatography (petroleum
ether/acetone: 1/1) to afford (2R)-4-(6-fluoro-4-oxo-7-phenylquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (combined
yield: 1 g, 67% vyield) as yellow solid.

LCMS: [M+H] 518.0.

Part B

To a solution of (2R)-4-(6-fluoro-4-oxo-7-phenylquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (900 mg, 1.739 mmol)
in dichloromethane (30 mL) was added a solution of HCI (10 mL, 40 mmol) in dixoane
(4M). The resulting solution was stirred at 20 °C for 5 min when methanol (30 mL)
was added. The reaction was stirred additional 1 hr. The reaction solution was
combined with another batch, the combined mixture was concentrated and the residue
was purified by trituration with acetone to give (R)-4-(6-fluoro-4-oxo-7-
phenylquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide (670
mg, 1.468 mmol, 84 % yield) as a white solid.

LCMS: [M+H] 434.2.

"H NMR (500MHz, DMSO-d6) &: ppm 11.03 (brs, 1 H), 8.46 (s, 1 H), 7.95 (d, J=10.0
Hz, 1 H),7.85 (d, J=7.0Hz, 1 H),7.67 (d, J=8.0 Hz, 2 H), 7.57-7.49 (m, 3 H), 4.20-
4.10 (m, 1 H), 3.98-3.86 (m, 1 H), 3.11 (s, 3 H), 2.66-2.56 (m, 1 H), 2.27-2.11 (m, 1 H),
1.62 (s, 3 H).

Example 32. (2R)-4-[7-(1,3-dihydro-2-benzofuran-5-yl)-6-fluoro-4-0xo-3,4-
dihydroquinazolin-3-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
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Part A

To 1,3-dihydroisobenzofuran-5-amine (3 g, 22.20 mmol) slurried in HBr (45 mL , 829
mmol) in ice was added sodium nitrite (1.531 g, 22.20 mmol) in water (15 mL) dropwise
over 2 min and the mixture stirred at 0 °C for 30 min to give a brown—yellow solution. The
reaction was then added to a solution of copper(l) bromide (4.78 g, 33.3 mmol) in HBr (15
mL, 276 mmol) at —10 °C. The resulting dark brown mixture was stirred overnight. The
mixture was diluted with water (200mL) producing an orange precipitate. The solid was
filtered off and retreated with sat. NaHCO; (100 mL) and extracted with ethyl acetate (200
mL). The extract was washed with brine, dried (Na>.SO4) and concentrated. The residue
was purified by silica gel chromatography (EtOAc/petroleum ether: 10%) to give 5-bromo-

1,3-dihydroisobenzofuran (2.5 g, 12.56 mmol, 57 % vyield) as a white solid.

Part B

PdClx(dppf)-CH2CI; adduct (0.615 g, 0.754 mmol) was added to a solution of

4,4.4'4' 5555 -octamethyl-2,2 '-bi(1,3,2-dioxaborolane) (2.87 g, 11.30 mmol), 5-bromo-
1,3-dihydroisobenzofuran (1.5 g, 7.54 mmol) and potassium acetate (2.219 g , 22.61
mmol) in 1,4-dioxane (40 mL) at room temperature under an atmosphere of nitrogen. The
resulting solution was stirred at 100 ° C for 12 hr. The crude was filtered and the filtrate
was concentrated to afford a residue that was purified by silica gel chromatography
(EtOAc/petroleum ether: 10 %) to afford 2-(1,3-dihydroisobenzofuran-5-yl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane (1.5 g, 5.49 mmol, 73 % vyield) as a white solid .

LCMS : [M+H] 247.

Part C

A solution of PdClx(dppf)-CH.CI, adduct (47.1 mg, 0.058 mmol), Kx2CO3; (239 mg, 1.730
mmol), 2-(1,3-dihydroisobenzofuran-5-yl)-4,4,5 5-tetramethyl-1,3,2-dioxaborolane (213
mg, 0.865 mmol) and (2R)-4-(7-bromo-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 5) (300 mg ,
0.577 mmol) in acetonitrile (20 mL) and water (10 mL) was stirred at 80 °C under N for 3

hr. The solid was filtered off and the solvent was removed. The residue was purified by
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silica gel chromatography (MeOH/DCM: 0-5%) to give (2R)-4-(7-(1,3-
dihydroisobenzofuran-5-yl)-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (220 mg, 0.216 mmol, 38
% yield) as a white solid.

LCMS: [M+H] 560.

Part D

To a solution of (2R)-4-(7-(1,3-dihydroisobenzofuran-5-yl)-6-fluoro-4-oxoquinazolin-3(4H)-
yD-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (200 mg,
0.357 mmol) in dichloromethane (20 mL) was added a solution of HCI (10 mL, 40 mmol)
in dixoane (4M). The resulting solution was stirred at 20 °C for 2 hr. The mixture from
combined batches was concentrated and the residue was purified by preparative HPLC to
give (R)-4-(7-(1,3-dihydroisobenzofuran-5-yl)-6-fluoro-4-oxoquinazolin-3(4H)-yl)-N-
hydroxy-2-methyl-2-(methylsulfonyl)butanamide (90 mg, 0.180 mmol, 50 % yield) as a
white solid.

LCMS: [M+H] 476.1

'"H NMR (500 MHz, DMSO-ds) 8: ppm 11.03 (s, 1H), 9.27 (s, 1H), 8.39 (s, 1H), 7.93 d, J
=10.3 Hz, 1H), 7.83 (d, J=7.1 Hz, 1H), 7.61 (s, 1H), 7.57 (d,J=7.8 Hz, 1H),7.48 (d, J =
7.8 Hz, 1H), 5.08 (s, 4H), 4.20 — 4.07 (m, 1H), 3.91 (td, J=13.1, 5.4 Hz, 1H), 3.10 (s,
3H), 2.66 — 2.55 (m, 1H), 2.26 — 2.14 (m, 1H), 1.61 (s, 3H).

Example 33. (2R)-4-{7-[6-(dimethylamino)pyridin-3-yl]-6-fluoro-4-0xo-3,4-
dihydroquinazolin-3-yl}-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

To a sealed tube was added 5-bromo-2-fluoropyridine (2.0 g, 11.36 mmol),
dimethylamine (7.0 mL, 45.6 mmol) in water and tetrahydrofuran (3 mL) and the reaction
was heated to 100 °C overnight. The reaction mixture was cooled to room temperature
and extracted with EtOAc (15 mL x 3), the organic layers were combined and washed

with brine and dried over Na,SO;, filtered and concentrated under reduced pressure to
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give 5-bromo-N,N-dimethylpyridin-2-amine (1.7 g, 8.46 mmol, 75 % yield) as a white
solid.
LCMS: [M+H] 201.1.

Part B

To a solution of 5-bromo-N,N-dimethylpyridin-2-amine (400 mg, 1.989 mmol) in 1,4-
dioxane (20 mL) was added 4,4,4',4',5,5,5',5'-octamethyl-2,2 '-bi(1,3,2-dioxaborolane)
(606 mg, 2.387 mmol), PdCl.(dppf)-CH.Cl, adduct (162 mg, 0.199 mmol) and potassium
acetate (390 mg, 3.98 mmol). The reaction mixture was heated to 100 °C under N, and
stirred overnight. The mixture was filtered and the filtrate evaporated in vacuo to give
crude (6-(dimethylamino)pyridin-3-yl)boronic acid (420 mg, 0.496 mmol, 25 % vyield) as a
brown oil.

LCMS: [M+H] 167.1.

Part C

To a solution of (2R)-4-(7-bromo-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 5) (280 mg,
0.538 mmol) in acetonitrile (20 mL) and water (3.33 mL) was added (6-
(dimethylamino)pyridin-3-yl)boronic acid (134 mg, 0.807 mmol), PdClx(dppf) (39.4 mg,
0.054 mmol) and K>CO; (149 mg, 1.076 mmol). The mixture was heated to 80 °C under
N2 and stirred for 2 hr. The mixture was evaporated in vacuo and the residue was
purified by silica gel column chromatography (acetone/PE: 1/10-1/1) to give (2R)-4-(7-(6-
(dimethylamino)pyridin-3-yl)-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (200 mg, 0.338 mmol, 63
% yield) as a yellow solid.

LCMS: [M+H] 562.0.

Part D

To a solution of (2R)-4-(7-(6-(dimethylamino)pyridin-3-yl)-6-fluoro-4-oxoquinazolin-3(4H)-
yD-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (190 mg,
0.338 mmol) in dichloromethane (5 mL) and methanol (56 mL) was added a solution of HCI
(4 mL, 16 mmol) in dioxane. The mixture was stirred at 20 °C for 2 hr. The mixture was
evaporated in vacuo and the residue was purified by HPLC, to (R)-4-(7-(6-
(dimethylamino)pyridin-3-yl)-6-fluoro-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-
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(methylsulfonyl)butanamide trifluoroacetic acid salt (105 mg, 0.169 mmol, 50 % vyield) as
a yellow solid.

LCMS : [M+H] 478.1.

"H NMR (500 MHz, DMSO-ds) 5: ppm 11.02 (s, 1H), 8.39 (d, J = 10.4 Hz, 2H), 8.12 (d, J
=9.2Hz, 1H), 7.99 - 7.84 (m, 2H), 7.12 (d, J = 9.1 Hz, 1H), 4.21 — 4.06 (m, 1H), 3.97 —
3.84 (m, 1H), 3.21 (s, 6H), 3.12 (d, J = 14.1 Hz, 3H), 2.66 — 2.55 (m, 1H), 2.26 — 2.14 (m,
1H), 1.62 (s, 3H).

Example 34. 2-(4-{6-fluoro-3-[(3R)-3-(hydroxycarbamoyl)-3-methanesulfonyl-3-
methylpropyl]-4-oxo0-3,4-dihydroquinazolin-7-yl}phenyl)ethyl acetate

Part A

To a reaction vessel was added (2R)-4-(7-bromo-6-fluoro-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 5)
(400 mg, 0.769 mmol), (4-(2-hydroxyethyl)phenyl)boronic acid (134 mg, 0.807 mmol),
potassium carbonate (212 mg, 1.537 mmol), PdClx(dppf) (56.2 mg, 0.077 mmol), 1,4-
dioxane (2.4 mL) and water (0.8 mL). The reaction vessel was sealed and heated in
Emrys Optimiser at 110 °C for 30 min. After cooling the reaction, the crude product was
purified by normal phase silica gel chromatography (ethyl acetate/hexanes: 0-100%) to
give (2R)-4-(6-fluoro-7-(4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (553 mg, 0.679 mmol, 88
% yield).

LCMS: [M+H] 562.2.

Part B

To a solution of (2R)-4-(6-fluoro-7-(4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (300 mg, 0.534
mmol) in dichloromethane (5 mL) was then added acetic anhydride (60 mg, 0.588 mmol),
triethylamine (81 mg, 0.801 mmol) and a catalytic amount of N,N-dimethylpyridin-4-amine

(6.53 mg, 0.053 mmol). The mixture was allowed to stir for 2 hr at room temperature. The
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solvent was removed and the crude reside was purified by normal phase silica gel
chromatography (ethyl acetate/hexanes 0-100%) to give 4-(6-fluoro-3-((3R)-3-methyl-3-
(methylsulfonyl)-4-o0xo-4-(((tetrahydro-2H-pyran-2-yl)oxy)amino)butyl)-4-0x0-3,4-
dihydroquinazolin-7-yl)phenethyl acetate (221 mg, 0.366 mmol, 69 % vyield).

LCMS: [M+H] 604.2.

Part C

To a solution of 4-(6-fluoro-3-((3R)-3-methyl-3-(methylsulfonyl)-4-oxo-4-(((tetrahydro-2H-
pyran-2-yl)oxy)amino)butyl)-4-oxo0-3,4-dihydroquinazolin-7-yl)phenethyl acetate (221 mg,
0.366 mmol) in dichloromethane (5 mL) was added 2,2,2-trifluoroacetic acid (1.410 mL,
18.31 mmol). The resulting solution was stirred at room temperature for 4hr and was
concentrated. The residue was purified by preperateive HPLC (Sunfire, 5-65 % MeCN,
H-0, 0.1 % TFA) to afford (R)-4-(6-fluoro-3-(4-(hydroxyamino)-3-methyl-3-
(methylsulfonyl)-4-oxobutyl)-4-0x0-3,4-dihydroquinazolin-7-yl)phenethyl acetate (107 mg,
0.194 mmol, 53 % yield) as a white powder.

LCMS: [M+H] 520.1.

'"H NMR (400 MHz, CHLOROFORM-d) &: ppm 1.64-1.96 (m, 3H) 2.09 (s, 3H) 2.32-2.81
(m, 2H) 3.04 (t, J=6.82 Hz, 3H) 3.17 (br.s., 3H) 4.36 (t, J=6.95 Hz, 4H) 7.31-8.16 (m, 7H).

Example 35. (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-(7-{4-[(morpholin-4-
yl)methyl]phenyl}-4-0x0-3,4-dihydroquinazolin-3-yl)butanamide

Part A

A reaction vessel was sealed with potassium carbonate (70.5 mg, 0.510 mmol),
PdClx(dppf) (18.66 mg, 0.026 mmol), (R)—ethyl-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)butanoate (Intermediate 2) (110 mg, 0.255 mmol) and (4-
(morpholinomethyl)phenyl)boronic acid (67.7 mg, 0.306 mmol) and heated a microwave
at 110 °C for 30 min. After cooling, the organic phase was diluted with DCM (20 mL) and
washed with water (20 mL), saturated brine (30 mL), dried over sodium sulphate and
evaporated in vacuo. The resulting residue was purified with silica gel chromatography
(MeOH/DCM: 0-20%) affording (R)—ethyl-2-methyl-2-(methylsulfonyl)-4-(7-(4-
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(morpholinomethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)butanoate (125 mg, 0.220 mmol, 86
% yield) as white solid.
LCMS: [M+H] 528.4.

Part B

To a solution of (R)—ethyl-2-methyl-2-(methylsulfonyl)-4-(7-(4-(morpholinomethyl) phenyl)-
4-oxoquinazolin-3(4H)-yhbutanoate (125 mg, 0.237 mmol) in 1,4-dioxane (2 mL) was
added a 50% olution of aq. hydroxylamine (1 mL, 16.32 mmol) and 1M aq. LiOH (0.5 ml,
0.5 mmol) at room temperature. The reaction mixture was stirred for 2 hr. The reaction
was concentrated in vacuo and purified by preparative HPLC (Sunfire, 5-75 % MeCN,
H20, 0.1 % TFA) to afford (R)-N-hydroxy-2-methyl-2-2(methylsulfonyl)-4-(7-(4-
(morpholinomethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)butanamide trifluoroacetic acid salt
(85 mg, 0.128 mmol, 54 % vyield) as white solid.

LCMS : [M+H] 515.3.

'"H NMR (METHANOL-d) d: ppm 8.40 (s, 1H), 8.35 (d, J = 8.3 Hz, 1H), 7.86-8.02 (m, 4H),
7.70 (d, J = 8.1 Hz, 2H), 4.48 (s, 2H), 4.26-4.38 (m, 1H), 3.97-4.16 (m, 3H), 3.77 (br.s.,
2H), 3.44 (br.s., 2H), 3.29 (d, J = 6.6 Hz, 2H), 3.13 (s, 3H), 2.66-2.80 (m, 1H), 2.37-2.51
(m, 1H), 1.77 (s, 3H).

Example 36. (2R)-4-[7-(2-fluoro-4-{[(2-
methoxyethyl)(methyl)amino]methyl}phenyl)-4-ox0-3,4-dihydroquinazolin-3-yl]-
N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

A reaction vessel was sealed with potassium carbonate (83 mg, 0.597 mmol), PdClx(dppf)
(21.85 mg, 0.030 mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (150 mg,
0.299 mmol) and (2-fluoro-4-formylphenyl) boronic acid (60.2 mg, 0.358 mmol) and
heated in a microwave to 110 °C for 30 min. The organic phase was diluted with DCM
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(20 mL) and washed with water (20 mL), saturated brine (30 mL), dried over sodium
sulphate and concentrated. The residue was purified with silica gel chromatography
(EtOAc/hexanes: 0-100 %) to afford (2R)-4-(7-(2-fluoro-4-formylphenyl)-4-oxoquinazolin-
3(4H)-yD)-2-methyl-2-(methylsulfonyl )-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (142
mg, 0.260 mmol, 87 % yield) as colorless oil.

LCMS: [M+H] 546.3.

Part B

To a solution of (2R)-4-(7-(2-fluoro-4-formylphenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (142 mg, 0.260 mmol) in
1,2-dichloroethane (2 mL) at 0 °C was added 2-methoxy-N-methylethanamine (69.6 mg,
0.781 mmol), acetic acid (15.63 mg, 0.260 mmol) and sodium triacetoxyhydroborate (165
mg, 0.781 mmol). The reaction mixture was allowed to warm to room temperature and
stirred overnight. The organic phase was diluted with DCM (20 mL) and saturated sodium
bicabonate solution (15 ml) was added. The mixture was extracted with DCM (10 ml X3)
and the combined organic layers were washed with water (20 mL), brine (30 mL), dried
over sodium sulphate and concentrated. The residue was purified with silica gel
chromatography (methanol/DCM: 0-20%) to afford (2R)-4-(7-(2-fluoro-4-(((2-
methoxyethyl)-(methyl)amino)methyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (138 mg, 0.223 mmol, 86
% yield) was obtained as colorless oil.

LCMS: [M+H] 535.3.

Part C

To a solution of (2R)-4-(7-(2-fluoro-4-(((2-methoxyethyl)(methyl)amino)methyl)phenyl)-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (138 mg, 0.223 mmol) in dichloromethane (3 mL) and methanol (2 mL)
stirred under nitrogen at room temperature was added a solution of 4M HCI in dioxane
(0.558 mL, 2.230 mmol). The reaction mixture was stirred at room temperature for 4 hr.
The reaction was concentrated and the residue triturated with ethyl acetate/methanol (10
ml/10 ml), filtered and washed with ethyl acetate to afford (R)-4-(7-(2-fluoro-4-(((2-
methoxyethyl)(methyl)amino)methyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide, hydrochloride (95 mg, 0.158 mmol, 71 % vyield) as
a white solid.

LCMS: [M+H] 535.3.
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'H NMR (METHANOL-d) &: ppm 9.33 (s,1H), 8.47 (d, J = 8.3 Hz, 1H), 7.93-8.03 (m, 2H),
7.82(t,J = 7.7 Hz, 1H), 7.58 (d, J = 9.6 Hz, 2H), 4.59 (d, J = 12.9 Hz, 1H), 4.37-4.50 (m,
2H), 4.21-4.34 (m, 1H), 3.80 (t, J = 4.4 Hz, 2H), 3.43-3.57 (m, 4H), 3.35-3.42 (m, 1H),
3.12 (s, 3H), 2.95 (s, 3H), 2.78-2.91 (m, 1H), 2.39-2.53 (m, 1H), 1.79 (s, 3H).

Example 37. (2R)-4-(7-{2-fluoro-4-[(morpholin-4-yl)methyl]phenyl}-4-0x0-3,4-
dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

A mixture of 1-bromo-4-(bromomethyl)-2-fluorobenzene (1 g, 3.73 mmol), morpholine
(0.358 g, 4.11 mmol), potassium carbonate (0.516 g, 3.73 mmol) in acetonitrile (10 mL)
was stirred at 25 °C for 17 hr. The reaction was filtered and the filtrate was evaporated to
dryness. The residue was purified by silica gel chromatography (EtOAc/hexanes: 0-17%)
to give 4-(4-bromo-3-fluorobenzyl)morpholine (930 mg, 3.22 mmol, 86 % yield) as a
yellow oil.

LCMS: [M+H] 274.1, 276.1.

N30116-4

Part B

A mixture of (R)-(3-(4-ethoxy-3-methyl-3-(methylsulfonyl)-4-oxobutyl)-4-0x0-3,4-
dihydroquinazolin-7-yl)boronic acid (Intermediate 19) (320 mg, 0.646 mmol) lithium
hydroxide monohydrate (81 mg, 1.938 mmol) in tetrahydrofuran (5 mL) and water (5.00
mL) was stirred at 25 °C for 2 hr under a nitrogen atmosphere. The reaction was
concentrated and H>O (20 mL) was added. The aqueous layer was extracted with DCM
(20 mL) and 2-methyl tetrahydrofuran (20 mL). The resulting aqueous layer was acidified
to pH 3 using 1M HCI (about 2 mL) and was extracted with 2-methyl tetrahydrofuran (20
mL X 2). The organic layers were concentrated to afford (R)-4-(7-borono-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)butanoic acid (250 mg, 0.611 mmol,
95 % yield) as a yellow solid.

LCMS: [M+H] 369.1.
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Part C

To a mixture of (R)-4-(7-borono-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoic acid (250 mg, 0.679 mmol), O-(tetrahydro-2H-pyran-2-
yhhydroxylamine (239 mg, 2.037 mmol), EtsN (0.284 mL, 2.037 mmol) and N,N-
dimethylformamide (2.5 mL) was added HOBT (312 mg, 2.037 mmol) and EDC (391 mg,
2.037 mmol). The resulting mixture was stirred at 65 °C for 3 hr under a nitrogen
atmosphere. The reaction was filtered and the filtrate was evaporated to yield (3-((3R)-3-
methyl-3-(methylsulfonyl)-4-oxo0-4-(((tetrahydro-2H-pyran-2-yl)oxy)amino)butyl)-4-oxo-
3,4-dihydroquinazolin-7-yl)boronic acid (531 mg, 0.679 mmol, 60 % pure) as a yellow oil.
LCMS: [M+H] 468.1.

Part D

A mixture of (3-((3R)-3-methyl-3-(methylsulfonyl)-4-oxo0-4-(((tetrahydro-2H-pyran-2-
yl)oxy)amino)butyl)-4-ox0-3,4-dihydroquinazolin-7-yl)boronic acid (2 mL, 0.540 mmol), 4-
(4-bromo-3-fluorobenzyl)morpholine (222 mg, 0.810 mmol), Kx2CO; (149 mg, 1.080
mmol), PdCl.(dppf) (88 mg, 0.108 mmol) in acetonitrile (3 mL) and water (0.5 mL) was
heated in a microwave at 100 °C for 0.5 hr. The reaction was concentrated and the
aqueous layer was extracted with DCM (50 mL x 2). The combined organic layers were
dried (Na;SOy,), filtered and concentrated. The crude product was purified by silica gel
chromatography (EtOAc/hexanes: 0-50%, then DCM/MeOH: 10:1) to yield (2R)-4-(7-(2-
fluoro-4-(morpholinomethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (150 mg, 0.218 mmol, 40
% yield) as a black solid.

LCMS: [M+H] 616.8.

Part E

To a solution of (2R)-4-(7-(2-fluoro-4-(morpholinomethyl)phenyl)-4-oxoquinazolin-3(4H)-
yD-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (150 mg,
0.243 mmol) in methanol (3 mL) was added HCI in dioxane (4M) (3 mL, 12 mmol) and the
solution was stirred for one hr. The mixture was concentrated to give a crude product,
which was purified by reverse phase HPLC (0.1%TFA, CH3;CN/H-0) to give (R)-4-(7-(2-
fluoro-4-(morpholinomethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide trifluoroacetic acid (50 mg, 0.076 mmol, 31 % vyield).

LCMS: [M+H] 533.2.
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H NMR (500 MHz, DMSO-ds) 8: ppm 11.02 (s, 1H), 10.20 (s, 1H), 9.25 (s, 1H), 8.41 (s,
1H), 8.27 (d, J = 8.3 Hz, 1H), 7.86 (s, 1H), 7.81 (s, 1H), 7.75 (d, J = 8.1 Hz, 1H), 7.60 —
7.44 (m, 2H), 4.43 (s, 2H), 4.15 (d, J = 9.9 Hz, 1H), 3.91 (s, 3H), 3.58 — 3.46 (m, 2H), 3.34
(s, 2H), 3.10 (s, 5H), 2.59 (s, 1H), 2.23 (d, J = 8.9 Hz, 1H), 1.62 (s, 3H).

Example 38. (2R)-4-[7-(2,3-difluoro-4-{[(2-
methoxyethyl)(methyl)amino]methyl}phenyl)-4-ox0-3,4-dihydroquinazolin-3-yl]-

N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

A mixture of potassium carbonate (2.476 g, 17.91 mmol), PdClx(dppf) (0.874 g, 1.194
mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (6 g, 11.94 mmol) and (2,3-
difluoro-4-formylphenyl) boronic acid (2.66 g, 14.33 mmol) in 1,4-dioxane (80 mL) and
water (8 mL), was heated to 105 °C for 1 hr. The mixture was filtered and the fitrate was
concentrated. The residue was diluted with DCM (150 mL) and washed with water (50
mL), brine (50 mL), dried over sodium sulphate and concentrated. The residue was
purified with silica gel chromatography (EtOAc/DCM: 0-80 %). The product (2R)-4-(7-
(2,3-difluoro-4-formylphenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (4.8 g, 8.01 mmol, 67 % yield) was obtained
as white solid .

LCMS: [M+H] 564.3.

Part B

To a solution of (2R)-4-(7-(2,3-difluoro-4-formylphenyl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.4 g, 4.26
mmol) in 1,2-dichloroethane (20 mL) at 0 °C was added 2-methoxy-N-methylethanamine
(1.139 g, 12.78 mmol), acetic acid (0.256 g, 4.26 mmol) and sodium

triacetoxyhydroborate (2.71 g, 12.78 mmol). The reaction mixture was allowed to warm to
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room temperature and stirred overnight. The mixture was diluted with DCM (20 mL) and
saturated NaHCO; solution and extracted with DCM (20 ml x 3) The combined organic
layers were washed with brine (30 mL), dried over sodium sulphate and concentrated.
The residue was purified with silica gel chromatography (MeOH/DCM: 0-20 %) to afford
(2R)-4-(7-(2,3-difluoro-4-(((2-methoxyethyl)(methyl)amino)methyl)phenyl)-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (2.39 g, 3.57 mmol, 84 % yield) as a white solid.

LCMS: [M+H] 637 4.

Part C

A solution of (2R)-4-(7-(2,3-difluoro-4-(((2-methoxyethyl)(methyl)amino)methyl)phenyl)-4-
oxoquinazolin-3(4H)-yN)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (2.3 g, 3.61 mmol) in dichloromethane (50 mL) and methanol (50 mL)
was stirred under nitrogen at room temperature followed by the addition of a 4M solution
of HCl in dioxane (2.71 mL, 10.84 mmol). The reaction mixture was stirred at room
temperature for 4 hr. The reaction was concentrated and the residue was triturated with
ethyl acetate/methanol (100 ml/10 ml), fitered, washed with ethyl acetate and
concentrated to afford (R)-4-(7-(2,3-difluoro-4-(((2-
methoxyethyl)(methyl)amino)methyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide hydrochloride (2.2 g, 3.55 mmol, 98 % vyield) as
white solid.

LCMS: [M+H] 553.3.

"H NMR (METHANOL-d) d: ppm 9.33 (s, 1H), 8.49 (d, J = 8.3 Hz, 1H), 7.90-8.07 (m, 2H),
7.52-7.77 (m, 2H), 4.74 (d, J = 13.4 Hz, 1H), 4.36-4.57 (m, 2H), 4.17-4.35 (m, 1H), 3.75-
3.92 (m, 2H), 3.41-3.65 (m, 5H), 3.12 (s, 3H), 2.97 (s, 3H), 2.81-2.92 (m, 1H), 2.48 (ddd,
J=13.8,9.2,4.8 Hz, 1H), 1.79 (s, 3H).

Example 39. (2R)-4-[7-(4-{[cyclopropyl(methyl)amino]methyl}-3-fluorophenyl)-4-

ox0-3,4-dihydroquinazolin-3-yl]-N-hydroxy-2-methanesulfonyl-2-

methylbutanamide
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Part A

A reaction vessel was sealed with potassium carbonate (1.651 g, 11.94 mmol),
PdClx(dppf) (0.437 g, 0.597 mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-
2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (3 g,
5.97 mmol) and (3-fluoro-4-formylphenyl) boronic acid (1.203 g, 7.17 mmol) and the
mixture was heated to 105 °C for 1 hr. The mixture was filtered and the filtrate was
concentrated and then diluted with DCM (100 mL). The organic layer was washed with
water (50 mL), brine (50 mL), dried over sodium sulphate and concentrated. The residue
was purified with silica gel chromatography (EtOAc: 0-100 %) to afford (2R)-4-(7-(3-
fluoro-4-formylphenyl)-4-oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.4 g, 4.27 mmol, 72 % yield) as white solid.
LCMS: [M+H] 546.3

Part B

To a solution of (2R)-4-(7-(3-fluoro-4-formylphenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy) butanamide (160 mg, 0.293 mmol) in
1,2-dichloroethane (2 mL) and methanol (2 mL) at 0 °C was added N-
methylcyclopropanamine hydrochloride (63.1 mg, 0.587 mmol), acetic acid (70.4 mg,
1.173 mmol) and sodium triacetoxyhydroborate (249 mg, 1.173 mmol). The reaction
mixture was allowed to warm to room temperature and stirred overnight. The mixture
was diluted with DCM (20 mL) and saturated NaHCO: and the organic layer was washed
with water (20 mL), brine (30 mL), dried over sodium sulphate and concentrated. The
residue was purified with silica gel chromatography (MeOH/DCM: 0-20 %) to arrod (2R)-
4-(7-(4-((cyclopropyl(methyl)amino)methyl)-3-fluorophenyl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (60 mg, 0.076
mmol, 26 % yield) as colorless oil.

LCMS: [M+H] 601.4.

Part C
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To a solution of (2R)-4-(7-(4-((cyclopropyl(methyl)amino)methyl)-3-fluorophenyl)-4-
oxoquinazolin-3(4H)-yN)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (60 mg, 0.1 mmol) in dichloromethane (2 mL) and methanol (1 mL)
stirred under nitrogen at room temperature was added a 4M solution of HCI in dioxane
(0.075 mL, 0.300 mmol). The reaction mixture was stirred at room temperature for 2 hr.
The reaction was concentrated and the residue purified by preparative HPLC (5-75 %
MeCN, H-20, 0.1 % TFA) to afford (2R)-4-(7-(4-((cyclopropyl(methyl)amino)methyl)-3-
fluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide trifluoroacetic acid salt (10 mg, 0.015 mmol, 15 % vyield) as
white solid.

LCMS: [M+H] 517.2.

'"H NMR (METHANOL-d) d: ppm 8.30-8.53 (m, 2H), 8.01 (d, J = 1.5, 4 Hz, 1H), 7.93 (dd,
J =8.3,1.8 Hz, 1H), 7.67-7.82 (m, 3H), 4.67 (br.s., 2H), 4.29-4.43 (m, 1H), 4.05 (ddd, J =
134,10.6, 5.6 Hz, 1H), 2.96-3.17 (m, 7H), 2.73 (ddd, J = 13.4, 10.4, 5.8 Hz, 1H), 2.35-
2.51 (m, 1H), 1.77 (s, 3H), 0.78-1.11 (m, 4H).

Example 40. (2R)-4-(7-{4-[(3,3-difluoroazetidin-1-yl)methyl]-2-fluorophenyl}-4-
ox0-3,4-dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-

methylbutanamide

|
0O 0=S= H
APy o
R P o)
avp OOl
N F
Part A

To a solution of 2-(4-(bromomethyl)-2-fluorophenyl)-4 ,4,5,5-tetramethyl-1,3,2-
dioxaborolane (200 mg, 0.635 mmol) in acetonitrile (10 mL) was added 3,3-
difluoroazetidine hydrochloride (107 mg, 0.825 mmol) and DIPEA (0.244 mL, 1.397
mmol). The reaction mixture was heated to 60 °C overnight. The mixture was diluted
with DCM (20 mL) and water (10 ml) and the mixture was extracted with DCM (10 ml X
3). The combined organic layers were washed with brine (30 mL), dried over sodium
sulphate and evaporated in vacuo to give crude 3,3-difluoro-1-(3-fluoro-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)azetidine (210 mg, 0.321 mmol, 51 % yield)
as colorless oil.

LCMS: [M+H] 328.1.
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Part B

A reaction vessel was sealed with potassium carbonate (83 mg, 0.597 mmol),
PdClz(dppf) (29.1 mg, 0.040 mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate
3) (200mg, 0.398 mmol) and 3,3-difluoro-1-(3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)benzyl)azetidine (195 mg, 0.597 mmol) and heated in a microwave
to 105 °C for 30 min. The organic phase was diluted with DCM (20 mL) and washed
with water (20 mL), brine (30 mL), dried over sodium sulphate and evaporated in
vacuo. The residue was purified with silica gel chromatography (MeOH/DCM: 0-20%)
affording (2R)-4-(7-(4-((3,3-difluoroazetidin-1-yl)methyl)-2-fluorophenyl)-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2Hpyran-2-
yhoxy)butanamide (250 mg, 0.353 mmol, 89 % yield) as a colorless oil.

LCMS: [M+H] 623.3.

N30349-89

Part C

To a solution of (2R)-4-(7-(4-((3,3-difluoroazetidin-1-yl)methyl)-2-fluorophenyl)-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (100 mg, 0.161 mmol) in dichloromethane (3 mL) and methanol (3
mL) stirred under nitrogen at room temperature was added a solution of hydrogen
chloride in dioxane (0.120 mL, 0.482 mmol). The reaction mixture was stirred at room
temperature for 2 hr. The reaction was concentrated and then purified by preparative
HPLC (5-75% MeCN, H»0, 0.1% TFA) to afford (R)-4-(7-(4-((3,3-difluoroazetidin-1-
ylmethyl)-2-fluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide trifluoroacetic acid salt (80 mg, 0.116 mmol, 73 % yield)
as a white solid.

LCMS: [M+H] 539.2.

"H NMR (METHANOL-d4) &: ppm 8.29-8.50 (m, 1H), 7.90 (s, 1H), 7.69-7.84 (m, 2H),
7.40-7.58 (m, 2H), 4.76 (t, J=11.0 Hz, 4H), 4.58 (s, 2H), 4.28-4.42 (m, 1H), 3.97-4.14
(m, 1H), 3.13 (s, 3H), 2.73 (ddd, J=13.3, 10.4, 5.6 Hz, 1H), 2.44 (ddd, J=13.4, 10.5,
4.9 Hz, 1H), 1.77 (s, 3H).

Example 41. (2R)-4-(7-{4-[(cyclopropylamino)methyl]-2-fluorophenyl}-4-0x0-3,4-
dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
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Part A

A mixture of potassium carbonate (1.376 g, 9.95 mmol), PdCI(dppf) (0.364 g, 0.498
mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (2.5 g, 4.98 mmol) and N-(3-
fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)cyclopropanamine (1.884 g,
6.47 mmol) in 1,4-dioxane (30 mL) and water (3 mL) was heated to 95 °C for 30 min. The
mixture was filtered and the filtrated was diluted with DCM (50 mL) and water (50 ml).
The aqueous layer was extracted with DCM (50 ml x 3) and the combined organic layers
were washed with brine (50 mL), dried over sodium sulphate and evaporated in vacuo
and the residue was purified with silica gel chromatography (MeOH/DCM 0-20%) to afford
(2R)-4-(7-(4-((cyclopropylamino)methyl)-2-fluorophenyl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (1 g, 1.705 mmol,
34 % yield) was obtained as colorless gum.

LCMS: [M+H] 587.2.

Part B

To a solution of (2R)-4-(7-(4-((cyclopropylamino)methyl)-2-fluorophenyl)-4-oxoquinazolin-
3(4H)-yD-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (1 g,
1.705 mmol) in dichloromethane (10 mL) and methanol (15 mL) stirred under nitrogen at
room temperature was added a solution of HCI in dioxane (0.426 mL, 1.705 mmol). The
reaction mixture was stirred at room temperature for 2 hr. The reaction was concentrated
in vacuo and the residue triturated with methanol/ethyl acetate/diethyl ether and filtered.
The solid was dissolved in water (10 ml) and lyophilized to give (R)-4-(7-(4-
((cyclopropylamino)methyl)-2-fluorophenyl)-4-oxoquinazolin-3(4H)-y)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide hydrochloride (817 mg, 1.440 mmol, 84 % yield) as
a white solid.

LCMS: [M+H] 503.2.

"H NMR (400 MHz, METHANOL-d4) 3: ppm 0.74-1.14 (m, 4 H), 1.79 (s, 3 H), 2.36-2.59
(m, 1 H), 2.73-2.95 (m, 2 H), 3.12 (s, 3 H), 4.16-4.34 (m, 1H), 4.35-4.58 (m, 3 H), 7.42-
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7.66 (M, 2 H), 7.79 (t, J = 7.96 Hz, 1 H), 7.90-8.10 (m, 2 H), 8.46 (d, J = 8.34 Hz, 1H),
9.36 (br.s., 1H).

Example 42. (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-(7-{4-[2-(morpholin-4-
yl)ethyl]phenyl}-4-0x0-3,4-dihydroquinazolin-3-yl)butanamide

Part A

A reaction vessel sealed with potassium carbonate (70.5 mg, 0.510 mmol), PdCl»(dppf)
(18.66 mg, 0.026 mmol), (R)-ethyl 4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoate (Intermediate 2) (110 mg, 0.255 mmol) and (4-(2-
morpholinoethyl)phenyl)boronic acid (71.9 mg, 0.306 mmol) was heated in a microwave
to 110 °C for 30 min. The organic phase was diluted with DCM (20 mL) and washed with
water (20 mL), saturated brine (30 mL), dried over sodium sulphate and concentrated.
The residue was purified with silica gel chromatography (MeOH/DCM: 0-20%) affording
(R)-ethyl 2-methyl-2-(methylsulfonyl)-4-(7-(4-(2-morpholinoethyl)phenyl)-4-oxoquinazolin-
3(4H)-yhbutanoate (123 mg, 0.198 mmol, 77 % yield) as a white solid.

LCMS: [M+H] 542 4.

Part B

To a solution of (R)-ethyl 2-methyl-2-(methylsulfonyl)-4-(7-(4-(2-morpholinoethyl)phenyl)-
4-oxoquinazolin-3(4H)-yhbutanoate (123 mg, 0.227 mmol) in 1,4-dioxane (2 mL) was
added a 50% solution of hydroxylamine in water (1 mL, 16.32 mmol) and 1M LiOH in
water (0.5 ml, 0.500 mmol) at room temperature and the reaction stirred overnight. The
reaction was concentrated and purified by preparative HPLC (5-70% MeCN, H20, 0.1%
TFA) to afford (R)-N-hydroxy-2-methyl-2-(methylsulfonyl)-4-(7-(4-(2-
morpholinoethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)butanamide trifluoroacetic acid salt (76
mg, 0.112 mmol, 50 % yield) as white solid.

LCMS: [M+H] 529 .4.

'"H NMR (METHANOL-d4) &: ppm 8.39 (s, 1H), 8.30 (d, J=8.3 Hz, 1H), 7.90 (s, 1H), 7.85
(d, J=8.3 Hz, 1H), 7.76 (d, J=7.8 Hz, 2H), 7.48 (d, J=7.8 Hz, 2H), 4.24-4.40 (m, 1H), 3.95-
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4.21 (m, 3H), 3.82 (t, J=12.0 Hz, 2H), 3.63 (d, J=11.6 Hz, 2H), 3.41-3.54 (m, 2H), 3.05-
3.31 (m, 7H), 2.62-2.77 (m, 1H), 2.33-2.50 (m, 1H), 1.77 (s, 3H).

Example 43. (2R)-4-(7{2-fluoro-4-[2-(morpholin-4-yl)ethyl]phenyl}-4-0x0-3,4-
dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

To a solution of 1-bromo-4-(bromomethyl)-2-fluorobenzene (9 g, 33.6 mmol) in ethanol
(180 mL) was added NaCN (1.811 g, 37.0 mmol) and the reaction was refluxed for 20 hr.
The mixture was concentrated under vacuum and the resulting residue was dissolved in
water and extracted with ethyl acetate. The organic phase was washed with brine, dried
over sodium sulfate and concentrated. The residue was purified by silica gel column
chromatography (EtOAc/PE: 0-15%) to give 2-(4-bromo-3-fluorophenyl)acetonitrile (5.8
g, 25.9 mmol, 77 % yield) as a yellow solid.

Part B

A suspension of 2-(4-bromo-3-fluorophenylacetonitrile (4.5 g, 21.02 mmol) in HCI (25 ml,
823 mmol) was stirred at 80 °C overnight. The reaction mixture was treated with
saturated NaHCO; (aq.) and then extracted with ethyl acetate. The aqueous layer was
acidified with conc. HCI and filtered to provide 2-(4-bromo-3-fluorophenyl)acetic acid (4.3
g, 18.45 mmol, 88 % yield) as a white solid.

LCMS: [M+H] 232.8.

Part C

2-(4-bromo-3-fluorophenyl)acetic acid (5.44 g, 23.34 mmol) was dissolved in
tetrahydrofuran (5 mL) and a solution of BH:. THF (46.7 mL, 46.7 mmol) was added slowly
under nitrogen at 0 °C. The reaction was stirred for about 1 hr. when methanol was slowly

added to quench the reaction. The mixture was concentrated and methanol was added.
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This was repeat two more times. The solution was passed through a short pad of silica
gel eluting with 1:1 EtOAc/heptane and concentrated to give 2-(3-methoxy-4-
methylphenyl)ethanol as a colorless oil.

LCMS: [M+Na] 240.

Part D

A mixture of (R)-(3-(4-ethoxy-3-methyl-3-(methylsulfonyl)-4-oxobutyl)-4-0x0-3,4-
dihydroquinazolin-7-yl)boronic acid (Intermediate 19) (6.3 g, 7.95 mmol), 2-(4-bromo-3-
fluorophenyl)ethanol (2.090 g, 9.54 mmol), KxCO; (2.197 g, 15.90 mmol), PdCl>(dppf)-
CH.CI; adduct (1.298 g, 1.59 mmol) in acetonitrile (150 mL) and water (25.00 mL) was
stirred overnight at 80 °C under N2. The reaction mixture was concentrated and the
residue was extracted with EtOAc (300 ml).The organic phase was washed with brine,
dried over sodium sulphate and concentrated. The residue was purified by silica gel
column chromatography (EtOAC/PE: 25-100%) to give (R)-ethyl 4-(7-(2-fluoro-4-(2-
hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)butanoate (2.2
g, 3.36 mmol, 42 % yield) as a yellow solid.
LCMS: [M+H] 491.2.

Part E

A mixture of (R)-ethyl 4-(7-(2-fluoro-4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-
2-methyl-2-(methylsulfonyl)butanoate (2.2 g, 4.48 mmol), lithium hydroxide monohydrate
(0.565 g, 13.45 mmol) in tetrahydrofuran (15 mL) and water (15 mL) was stirred at 25 °C
for 2 hr under a nitrogen atmosphere. The solvent was removed and water (80 mL) was
added. The aqueous layer was extracted with 2-methyl tetrahydrofuran (100 mL) and the
resulting aqueous layer was acidified to pH 3 using 1M HCI (about 10 mL). The solvent
was extracted 2-methyl tetrahydrofuran (200 mL) and dried with Na,SO;, filtered and
concentrated to give (R)-4-(7-(2-fluoro-4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-
yD-2-methyl-2-(methylsulfonyl)butanoic acid (2.05 g, 4.43 mmol, 99 % yield) as a yellow
solid.

LCMS: [M+H] 462.8.

Part F

To a solution of (R)-4-(7-(2-fluoro-4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)butanoic acid (2.0 g, 4.32 mmol) in dichloromethane (100 mL)
was added O-(tetrahydro-2H-pyran-2-yl)hydroxylamine (1.013 g, 8.65 mmol), HATU (3.29
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g, 8.65 mmol) and triethylamine (3.01 mL, 21.62 mmol). The resulting mixture was stirred
at 25 °C for 2 hr. The reaction mixture was diluted with DCM (100 ml) and the organic
phase was washed with saturated sodium carbonate, brine, dried over sodium sulphate
and concentrated. The residue was purified by silica gel column chromatography
(MeOH/DCM: 0-10%) to give (2R)-4-(7-(2-fluoro-4-(2-hydroxyethyl)phenyl)-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (3 g, 4 mmol, 93 % yield) as a yellow foam.

Part G

To a mixture of (2R)-4-(7-(2-fluoro-4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (300 mg, 0.534
mmol) in dichloromethane (7.5 mL) was added triphenylphosphine (560 mg, 2.137 mmol)
and 1-bromopyrrolidine-2,5-dione (285 mg, 1.603 mmol) at 0 °C. The resulting mixture
was stirred at 0 °C for 45 min. MeOH (7.5 mL) was added at 0 °C and the reaction
mixture was evaporated to dryness affording (2R)-4-(7-(4-(2-bromoethyl)-2-fluorophenyl)-
4-oxoquinazolin-3(4H)-y-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (1.1 g, 0.440 mmol, 82 % yield) as a yellow oil.

LCMS: [M+H] 540.0.

Part H

A mixture of (R)-4-(7-(4-(2-bromoethyl)-2-fluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-
hydroxy-2-methyl-2-(methylsulfonyl)butanamide (1 g, 0.463 mmol), morpholine (0.806 g,
9.25 mmol), Kl (0.038 g, 0.231 mmol) and N,N-dimethylformamide (5.5 mL) was stirred at
70 °C for 30 min under microwave radiation. The crude was evaporated and the residue
was purified by preparative HPLC affording (R)-4-(7-(2-fluoro-4-(2-
morpholinoethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide trifluoroacetic acid salt (97 mg, 0.138 mmol, 30 % yield) as a
white solid.

LCMS: [M+H] 547.2.

"H NMR (500 MHz, DMSO-ds) 5: ppm 11.02 (s, 1H), 10.20 (s, 1H), 9.25 (s, 1H), 8.41 (s,
1H), 8.25 (d, J= 8.3 Hz, 1H), 7.83 (s, 1H), 7.73 (d, J = 8.3 Hz, 1H), 7.68 (t, J = 8.1 Hz,
1H), 7.37 (d, J=12.0 Hz, 1H), 7.30 (d, J = 8.0 Hz, 1H), 4.20 — 4.11 (m, 1H), 4.03 d, J =
11.1 Hz, 2H), 3.96 — 3.87 (m, 1H), 3.70 (s, 2H), 3.52 (s, 2H), 3.48 — 3.41 (m, 2H), 3.20 -
3.04 (m, 7H), 2.58 (d, J = 14.4, 12.0, 5.4 Hz, 1H), 2.27 — 2.16 (m, 1H), 1.62 (s, 3H).
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Example 44. (2R)-N-hydroxy-4-{7-[4-(2-hydroxyethyl)phenyl]-4-0x0-3,4-

dihydroquinazolin-3-yl}-2-methanesulfonyl-2-methylbutanamide

HO O
Part A

A reaction vessel was sealed with potassium carbonate (83 mg, 0.597 mmol), PdClx(dppf)
(21.85 mg, 0.030 mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (150 mg,
0.299 mmol) and (4-(2-hydroxyethyl)phenyl)boronic acid (64.4 mg, 0.388 mmol) and
heated in a microwave to 110 °C for 30 min. The organic phase was diluted with DCM
(20 mL) and washed with water (20 mL), brine (30 mL), dried over sodium sulphate and
evaporated in vacuo and the residue was purified with silica gel chromatography
(EtOAc/hexanes: 0- 20%) to afford (2R)-4-(7-(4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-
3(4H)-yD)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (130
mg, 0.237 mmol, 79 % yield) as a colorless oil.

LCMS: [M+H] 544 4.

Part B
To a solution of (2R)-4-(7-(4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-
2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (128 mg, 0.235 mmol) in
dichloromethane (3 mL) and methanol (2 mL) stirred under nitrogen at room temperature
was added a solution of 4M HCI in dioxane (0.589 mL, 2.355 mmol). The reaction
mixture was stirred at room temperature for 4 hr. The reaction was concentrated in vacuo
and then triturated with ethyl acetate/methanol (10 ml/10 ml), filtered and the residue
washed with ethyl acetate to afford (R)-N-hydroxy-4-(7-(4-(2-hydroxyethyl)phenyl)-4-
oxoquinazolin-3(4H)-yN)-2-methyl-2-(methylsulfonyl)butanamide (105 mg, 0.217 mmol, 92
% yield) as white solid.
LCMS: [M+H] 460.3.
"H NMR (METHANOL-d4) &: ppm 9.44 (s, 1H), 8.42 (d, J = 8.3 Hz, 1H), 8.07 (dd, J = 8.5,
1.1 Hz, 1H), 7.94 (s, 1H), 7.74 (d, J = 8.1 Hz, 2H), 7.46 (d, J = 8.1 Hz, 2H), 4.19-4.49 (m,
2H), 3.84 (t, J = 6.8 Hz, 2H), 3.11 (s, 3H), 2.76-2.97 (m, 3H), 2.47 (ddd, J =13.6,9.1,4.5
Hz, 1H), 1.78 (s, 3H).
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Example 45. (2R)-4-{7-[2-fluoro-4-(2-hydroxyethyl)phenyl]-4-0x0-3,4-
dihydroquinazolin-3-yl}-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

HO
Part A
A mixture of (R)-(3-(4-ethoxy-3-methyl-3-(methylsulfonyl)-4-oxobutyl)-4-0x0-3,4-
dihydroquinazolin-7-yl)boronic acid (Intermediate 19) (6.3 g, 7.95 mmol), 2-(4-bromo-3-
fluorophenyl)ethanol (2.09 g, 9.54 mmol), K.CO3 (2.197 g, 15.90 mmol), PdCl.(dppf)-
CH2Cl2 adduct (1.298 g, 1.590 mmol) in acetonitrile (150 mL) and water (25 mL) was
stirred overnight at 80 °C under N2. The reaction mixture was concentrated and the
residue was extracted with EtOAc (300 ml). The organic phase was washed with brine,
dried over sodium sulphate and evaporated in vacuo. The residue was purified by silica
gel column chromatography (EtOAC/PE: 25-100%) to give (R)-ethyl 4-(7-(2-fluoro-4-(2-
hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)butanoate (2.2
g, 3.36 mmol, 42 % yield) as a yellow solid.
LCMS: [M+H] 491.2.

Part B

A mixture of (R)-ethyl 4-(7-(2-fluoro-4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-
2-methyl-2-(methylsulfonyl)butanoate (2.2 g, 4.48 mmol), lithium hydroxide monohydrate
(0.565 g, 13.45 mmol) in tetrahydrofuran (15 mL) and water (15 mL) was stirred at 25 °C
for 2 hr under a nitrogen atmosphere. The solvent was removed and water (80 mL) was
added. The aqueous layer was extracted with 2-methyl tetrahydrofuran (100 mL) and the
resulting aqueous layer was acidified to pH 3 using 1M HCI (about 10 mL). The solvent
was extracted 2-methyl tetrahydrofuran (200 mL) and dried with Na,SO;, filtered and
concentrated to give (R)-4-(7-(2-fluoro-4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-
yD-2-methyl-2-(methylsulfonyl)butanoic acid (2.05 g, 4.43 mmol, 99 % yield) as a yellow
solid.

LCMS: [M+H] 462.8.

Part C
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To a solution of (R)-4-(7-(2-fluoro-4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)butanoic acid (2.0 g, 4.32 mmol) in dichloromethane (100 mL)
was added O-(tetrahydro-2H-pyran-2-yl)hydroxylamine (1.013 g, 8.65 mmol), HATU (3.29
g, 8.65 mmol) and triethylamine (3.01 mL, 21.62 mmol). The resulting mixture was stirred
at 25 °C for 2 hr. The reaction mixture was diluted with DCM (100 ml) and the organic
phase was washed with saturated sodium carbonate, brine, dried over sodium sulphate
and evaporated in vacuo. The residue was purified by silica gel column chromatography
(MeOH/DCM 0-10%) to give (2R)-4-(7-(2-fluoro-4-(2-hydroxyethyl)phenyl)-4-
oxoquinazolin-3(4H)-yN)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (3 g, 4.00 mmol, 93 % yield) as a yellow foam.

LCMS: [M+H] 562.2.

Part D

To a stirred solution of (2R)-4-(7-(2-fluoro-4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-
3(4H)-yD)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (150
mg, 0.267 mmol) in dichloromethane (5 mL) and methanol (5.00 mL) was added HCI
(0.668 mL, 2.67 mmol) at 30 °C and this mixture was stirred at this temperature for an
hour. The solvent was removed in vacuo and the residue was purified by preparative
HPLC to afford (R)-4-(7-(2-fluoro-4-(2-hydroxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-
hydroxy-2-methyl-2-(methylsulfonyl)butanamide (60 mg, 0.126 mmol, 47 % vyield) as a
white solid.

LCMS: [M+H] 477.9.

"H NMR (500 MHz, DMSO-ds) 5: ppm 11.02 (s, 1H), 8.40 (s, 1H), 8.23 (d, J = 8.3 Hz,
1H), 7.81 (s, 1H), 7.73 (d, J=8.3 Hz, 1H), 7.57 (, J=8.2 Hz, 1H), 7.24 (, J=15.0, 10.2
Hz, 2H), 4.20 — 4.10 (m, 1H), 3.92 — 3.86 (m, 1H), 3.67 (t, J=6.7 Hz, 2H), 3.10 (s, 3H),
2.80 (t, J = 6.7 Hz, 2H), 2.62 — 2.55 (m, 1H), 2.21 (td, J = 13.1, 4.9 Hz, 1H), 1.61 (s, 3H).
N29830-62

Example 46. (2R)-4-[7-(4-ethoxyphenyl)-4-0x0-3,4-dihydroquinazolin-3-yl]-N-

hydroxy-2-methanesulfonyl-2-methylbutanamide

0] O=é=OH
S
O
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Part A

A reaction vessel was sealed with potassium carbonate (83 mg, 0.597 mmol), PdClx(dppf)
(21.85 mg, 0.030 mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (150 mg,
0.299 mmol) and (4-ethoxyphenyl)boronic acid (64.4 mg, 0.388 mmol) and heated in a
microwave to 110 °C for 30 min. The organic phase was diluted with DCM (20 mL) and
washed with water (20 mL), brine (30 mL), dried over sodium sulphate and evaporated in
vacuo. The residue

was purified by silica gel chromatography (EtOAc/DCM: 0-80%) to afford (2R)-4-(7-(4-
ethoxyphenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-
pyran-2-yoxy)butanamide (130 mg, 0.237 mmol, 79 % yield) as a colorless oil.

LCMS: [M+H] 544.3.

Part B

To a solution of (2R)-4-(7-(4-ethoxyphenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (130 mg, 0.239 mmol) in
dichloromethane (3 mL) and methanol (2 mL) stirred under nitrogen at room temperature
was added a solution of 4M HCI in dioxane (0.598 mL, 2.391 mmol). The reaction
mixture was stirred at room temperature for 4 hr. The reaction was concentrated and
triturated with ethyl acetate/methanol (10 ml/10 ml), filtered, and washed with ethyl
acetate to afford (R)-4-(7-(4- ethoxyphenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide (103 mg, 0.213 mmol, 89 % yield) as a white solid.
LCMS: [M+H] 460.2.

'"H NMR (METHANOL-d4) &: ppm 9.38 (s, 1H), 8.40 (d, J = 8.6 Hz, 1H), 8.04 (dd, J = 8.5,
1.6 Hz, 1H), 7.89 (d, J = 1.5 Hz, 1H), 7.76 (d, J = 8.8 Hz, 2H), 7.11 (d, J = 8.8 Hz, 2H),
4.40 (ddd, J=13.8, 9.2, 4.8 Hz, 1H), 4.21-4.32 (m, 1H), 4.14 (q, J = 7.0 Hz, 2H), 3.11 (s,
3H), 2.86 (ddd, J =13.6, 9.2, 6.7 Hz, 1H), 2.47 (td, J = 9.2, 4.7 Hz, 1H), 1.78 (s, 3H), 1.45
(t, J = 6.9 Hz, 3H).

Example 47. (2R)-N-hydroxy-2-methanesulfonyl-4-{7-[4-(methoxymethyl)phenyl]-
4-0x0-3,4-dihydroquinazolin-3-yl}-2-methylbutanamide
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Part A

A mixture of potassium carbonate (1.238 g, 8.96 mmol), PdClI(dppf) (0.437 g, 0.597
mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (3 g, 5.97 mmol) and (4-
(methoxymethyl)phenyl)boronic acid (1.189 g, 7.17 mmol) in 1,4-dioxane (80 mL) and
water (8 mL) was heated to 105 °C for 30 min. The mixture was filtered and the organic
phase was concentrated. The residue was diluted with DCM (200 mL) and washed with
water (50 mL), brine (50 mL), dried over sodium sulphate and concentrated. The residue
was purified with silica gel chromatography (EtOAc/DCM: 0-80%) to give (2R)-4-(7-(4-
(methoxymethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (3 g, 5.46 mmol, 91 % yield) as a white solid.
LCMS: [M+H] 544.3.

Part B

To a solution of (2R)-4-(7-(4-(methoxymethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-
2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (3 g, 5.52 mmol) in
dichloromethane (50 mL) and methanol (50 mL) stirred under nitrogen at room
temperature was added a solution of 4M HCI in dioxane (4.14 mL, 16.56 mmol) and the
reaction mixture was stirred at room temperature for 2 hr. The reaction was concentrated
and the residue triturated with ethyl acetate/methanol (10 ml/10 ml), filtered and was
washed with ethyl acetate and to afford (R)-N-hydroxy-4-(7-(4-(methoxymethyl)phenyl)-4-
oxoquinazolin-3(4H)-yN)-2-methyl-2-(methylsulfonyl)butanamide (2 g, 4.13 mmol, 75 %
yield) as white solid.

LCMS: [M+H] 460.2.

"H NMR (METHANOL-d4) 3: ppm 9.46 (d, J = 1.0 Hz, 1H), 8.46 (d, J = 8.3 Hz, 1H), 7.91-
8.07 (m, 2H), 7.67 (td, J = 7.8, 1.8 Hz, 1H), 7.49-7.59 (m, 1H), 7.24-7.47 (m, 2H), 4.42 (id,
J=9.2 47 Hz, 1H), 4.19-4.35 (m, 1H), 3.11 (s, 3H), 2.88 (ddd, J = 13.7, 9.2, 6.9 Hz, 1H),
2.48 (ddd, J = 13.8, 9.1, 4.9 Hz, 1H), 1.79 (s, 3H).
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Example 48. (2R)-4-{7-[2-fluoro-4-(2-methoxyethyl)phenyl]-4-0x0-3,4-
dihydroquinazolin-3-yl}-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

Under N2, to a solution of 2-(4-bromo-3-fluorophenyl)ethanol (1 g, 4.57 mmol) in
tetrahydrofuran (THF) (10 mL) was added sodium hydride (0.219 g, 5.48 mmol) at 0 °C
and the reaction was stirred at 30 °C for 30 min. lodomethane (6.48 g, 45.7 mmol) was
added to the reaction mixture at 0 °C and the reaction was stirred at 30 °C for 17 hr. To
this was added aq. NH,OH (5 mL) and the reaction was stirred at 30 °C for 1 hr and the
solvent was removed. EtOAc (100 mL) and water (100 mL) was added and the aqueous
layer was extracted with EtOAc (100 mL X 2). The combined organic layers were washed
with brine (200 mL), dried (Na>SQO,) and concentrated. The crude product was purified by
silica gel chromatography (EtOAc/hexanes: 0-10%) to give 1-bromo-2-fluoro-4-(2-
methoxyethyl)benzene (800 mg, 3.26 mmol, 65 % yield) as an oil .

LCMS: [M-MeOH] 201.0.

Part B

A mixture of 1-bromo-2-fluoro-4-(2-methoxyethyl)benzene (439 mg, 1.881 mmol), (R)-
ethyl-2-methyl-2-(methylsulfonyl)-4-(4-oxo-7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yhquinazolin-3(4H)-yl)butanoate (Intermediate 20) (750 mg, 1.568 mmol), PdCIl>(dppf)-
CH.CI; adduct (256 mg, 0.314 mmol) and K>CO; (433 mg, 3.14 mmol) in acetonitrile (24
mL) and water (4 mL) was stirred at 80 °C under a nitrogen atmosphere overnight. The
solvent was removed under vacuum when EtOAc (50 mL) and water (50 mL) was added.
The aqueous layer was extracted with EtOAc (50 mL x 2). The combined organic layers
were washed with brine (100 mL), dried (Na-SO4) and concentrated. The crude product
was purified by silica gel chromatography (MeOH/DCM: 0-5%) to give (R)-ethyl 4-(7-(2-
fluoro-4-(2-methoxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoate (350 mg, 0.659 mmol, 39 % yield) as a solid.

LC/MS: [M+H] 505.0.
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Part C

A mixture of (R)-ethyl 4-(7-(2-fluoro-4-(2-methoxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-
2-methyl-2-(methylsulfonyl)butanoate (320 mg, 0.634 mmol), lithium hydroxide
monohydrate (80 mg, 1.903 mmol), tetrahydrofuran (5 mL) and water (5 mL) was stirred
at 25 °C for 3 hr. The THF was removed by evaporation and water (50 mL) was added
and acidified to pH = 4 with an aqueous solution of 1N HCI. 2-Methyltetrahydrofuran (50
mL) was added and the aqueous layer was extracted with 2-methyltetrahydrofuran (50
mL x 2). The combined organic layers were washed with brine (100 mL), dried (Na>SOy)
and concentrated. The crude residue was triturated with diethyl ether affording (R)-4-(7-
(2-fluoro-4-(2-methoxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanoic acid (300 mg, 0.567 mmol, 84 % yield) as a white solid.

LCMS: [M+H] 477.2.

Part D

To a solution of (R)-4-(7-(2-fluoro-4-(2-methoxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-
methyl-2-(methylsulfonyl)butanoic acid (270 mg, 0.567 mmol) in tetrahydrofuran (5 mL)
was added O-(tetrahydro-2H-pyran-2-yl)hydroxylamine (133 mg, 1.133 mmol), N-ethyl-N-
isopropylpropan-2-amine (0.504 mL, 2.83 mmol) and EDC (217 mg, 1.133 mmol) at 60
°C. The reaction mixture was stirred at 60 °C for 2 hr under a nitrogen atmosphere. The
reaction mixture was concentrated under reduced pressure and the crude product was
purified by a silica gel hromatography (MeOH/DCM: 0-10%) to afford (2R)-4-(7-(2-fluoro-
4-(2-methoxyethyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (250 mg, 0.413 mmol, 68 % vyield) as a white
solid.

LCMS: [M+H] 576.2.

Part E

To a stirred solution of (2R)-4-(7-(2-fluoro-4-(2-methoxyethyl) phenyl)-4-oxoquinazolin-
3(4H)-yD)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (220
mg, 0.382 mmol) in dichloromethane (5 mL) and methanol (5 mL) was added HCI (0.955
mL, 3.82 mmol) at 25 °C and this mixture was then stirred for an hour. The solvent was
removed in vacuo to and the residue was purified by preperative HPLC to give (R)-4-(7-
(2-fluoro-4-(2-methoxyethyl)phenyl)-4-oxoquinazolin-3 (4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (127 mg, 0.258 mmol, 68 % yield) as a white solid.

LCMS: [M+H] 492.2.
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'H NMR (500 MHz, DMSO-ds) 5: ppm 11.02 (s, 1H), 9.40-9.10 (br, 1H), 8.40 (s, 1H), 8.23
(d, J= 8.3 Hz, 1H), 7.82 (s, 1H), 7.73 (d, J = 8.3 Hz, 1H), 7.58 (t, J = 8.2 Hz, 1H), 7.25 (, J
=17.4,10.1 Hz, 2H), 4.34 — 4.02 (m, 1H), 3.98 — 3.76 (m, 1H), 3.60 (t, J = 6.6 Hz, 2H),
3.27 (s, 3H), 3.10 (s, 3H), 2.90 (t, J = 6.6 Hz, 2H), 2.70 — 2.54 (m, 1H), 2.31 — 2.15 (m,
1H), 1.61 (s, 3H).

Example 49. (2R)-4-[7-(3-fluoro-4-{[methoxy(methyl)amino]lmethyl}phenyl)-4-
ox0-3,4-dihydroquinazolin-3-yl]-N-hydroxy-2-methanesulfonyl-2-

methylbutanamide

Part A

A reaction vessel was sealed with potassium carbonate (1.651 g, 11.94 mmol),
PdClx(dppf) (0.437 g, 0.597 mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-
2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (3 g,
5.97 mmol) and (3-fluoro-4-formylphenyl)boronic acid (1.203 g, 7.17 mmol) and the
mixture was heated to 105 °C for 1hr. The mixture was filtered and the filtrate was
concentrated and then diluted with DCM (100 mL). The solution was washed with water
(50 mL), brine (50 mL), dried over sodium sulphate and concentrated. The residue was
purified silica gel chromatography (EtOAc/hexanes: 0-100%) to give (2R)-4-(7-(3-fluoro-4-
formylphenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-
pyran-2-yoxy)butanamide (2.4 g, 4.27 mmol, 72 % yield) was obtained as white solid.
LCMS: [M+H] 546.3.

Part B

To a solution of (2R)-4-(7-(3-fluoro-4-formylphenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (200 mg, 0.367 mmol) in
1,2-dichloroethane (2 mL) at 0 °C was added N,O-dimethylhydroxylamine hydrochloride
(107 mg, 1.1 mmol), acetic acid (22.01 mg, 0.367 mmol) and sodium
triacetoxyhydroborate (233 mg, 1.100 mmol). The reaction mixture was allowed to warm

to room temperature and stirred overnight. The organic phase was diluted with DCM (20
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mL) and saturated NaHCO; and the organic layer was washed with water (20 mL), brine
(30 mL), dried over sodium sulphate and concentrated. The residue was purified silica
gel chromatography (MeOH/DCM: 0-20%) to afford (2R)-4-(7-(3-fluoro-4-
((methoxy(methyl)amino)methyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-

5  (methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (100 mg, 0.154 mmol, 42
% yield) as colorless oils.
LCMS: [M+H] 591.2.

Part C

10  To a solution of (2R)-4-(7-(3-fluoro-4-((methoxy(methyl)amino)methyl)phenyl)-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (20 mg, 0.034 mmol) in dichloromethane (2 mL) and methanol (2 mL)
stirred under nitrogen at room temperature was added a solution of 4M HCI in dioxane
(0.025 mL, 0.102 mmol). The reaction mixture was stirred at room temperature for 2 hr.

15  The reaction was concentrated and the residue was purified by preparative HPLC (5-75%
MeCN in water, 0.1% TFA) to afford (R)-4-(7-(3-fluoro-4-
((methoxy(methyl)amino)methyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide trifluoroacetic acid salt (10 mg, 0.015 mmol, 45 % vyield) as a
white solid.

20 LCMS: [M+H] 507.3.
'"H NMR (METHANOL-d4) 5: ppm 8.50 (s, 1H), 8.36 (d, J = 8.3 Hz, 1H), 7.85-8.03 (m,
2H), 7.48-7.69 (m, 3H), 4.35 (t, J = 9.7 Hz, 1H), 3.91-4.14 (m, 3H), 3.44 (s, 3H), 3.13 (s,
3H), 2.72 (s, 4H), 2.36-2.51 (m, 1H), 1.77 (s, 3H).

25 Example 50. (2R)-4-(7-{2-fluoro-4-[(methoxyamino)methyl]phenyl}-4-0x0-3,4-
dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

O/

Part A
30 A mixture of 2-(2-fluoro-4-methylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (25 g,
106 mmol) and NBS (19.79 g, 111 mmol) in acetonitrile (250 ml) was stirred for 5 min
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followed by addition of AIBN (0.869 g, 5.29 mmol). The mixture was heated to 90 °C
overnight. The mixture was filtered and the fitrate was concentrated and the residue was
filtered through a plug of silica eluting with hexane. The filtrate was concentrated in vacuo
and the residue was recrystallized with hexanes at 0 °C. The solid was collected and
dried in vacuo to give 2-(4-(bromomethyl)-2-fluorophenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (15g, 16.19 mmol, 15 % yield) as colorless crystals.

LCMS: [M+H] 315.0.

Part B

To a solution of 2-(4-(bromomethyl)-2-fluorophenyl)-4 ,4,5,5-tetramethyl-1,3,2-
dioxaborolane (15 g, 47.6 mmol) in N,N-dimethylformamide (50 mL) was added DIPEA
(24.95 mL, 143 mmol), O-methylhydroxylamine hydrochloride (7.95 g, 95 mmol). The
reaction mixture was heated to 60 °C for 12 hr. The mixture was diluted with EtOAc (50
mL) and water (100 ml) and the mixture was extracted with EtOAc (30 mL X 3) and the
combined organic layers were washed with brine (100 mL x 2), dried over sodium
sulphate and concentrated to afford N-(3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yh)benzyl)-O-methylhydroxylamine (8 g, 11.10 mmol, 23 % yield) which was directly
used in next step.

LCMS: [M+H] 282.1.

Part C

A mixture of potassium carbonate (5.50 g, 39.8 mmol), PdCl.(dppf) (1.456 g, 1.991
mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (10 g, 19.91 mmol) and N-(3-
fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)-O-methylhydroxylamine
(6.72 g, 23.89 mmol) in 1,4-dioxane (100 mL) and water (10 mL) was heated to 100 °C
for 30 min. The mixture was filtered and the filtrate was diluted with aq. ammonium
chloride. The mixture was extracted with DCM (50 mL x 3) and the combined organic
layers were washed with water (50 ml), brine (50 ml), dried over sodium sulfate, and
concentrated in vacuo. The residue was purified by silica gel chromatography
(methanol/DCM: 0-20%) to give (2R)-4-(7-(2-fluoro-4-((methoxyamino)methyl)phenyl)-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (8 g, 12.49 mmol, 63 % yield) as a colorless gum.

LCMS: [M+H] 577 4.
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Part D

To a solution of (2R)-4-(7-(2-fluoro-4-((methoxyamino)methyl)phenyl)-4-oxoquinazolin-
3(4H)-yN-2-methyl-2-(methylsulfonyl)-N-(({tetrahydro-2H-pyran-2-yl)oxy)butanamide (8 g,
13.87 mmol) in dichloromethane (10 mL) and methanol (20 mL) stirred under nitrogen at
room temperature was added a solution of HCI in dioxane (10.41 mL, 41.6 mmol). The
reaction mixture was stirred at room temperature for 2 hr. The reaction was concentrated
and the residue was purified by reverse phase column chromatography
(acetonitrile/water, 0.1% TFA: 0-70%) to afford (R)-4-(7-(2-fluoro-4-
((methoxyamino)methyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide trifluoroacetic acid salt (5.3 g, 8.30 mmol, 60 % yield) as a
white solid.

LCMS: [M+H] 493.2.

"H NMR (400 MHz, METHANOL-d4) &: ppm 1.77 (s, 3H), 2.33-2.52 (m, 1H), 2.68-2.82
(m, 1H), 3.13 (s, 3H), 3.89 (s, 3H), 3.99-4.13 (m, 1H), 4.23-4.41 (m, 1H), 4.50 (s, 2H),
7.36-7.52 (m, 2H), 7.63-7.74 (m, 1H), 7.77 (d, J = 8.34 Hz, 1H), 7.88 (s, 1H), 8.34 (d, J =
8.34 Hz, 1H), 8.43 (s, 1H).

Example 51. (2R)-4-(7-{4-[(ethoxyamino)methyl]-2-fluorophenyl}-4-ox0-3,4-
dihydroquinazolin-3-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

To a solution of 2-(4-(bromomethyl)-2-fluorophenyl)-4 ,4,5,5-tetramethyl-1,3,2-
dioxaborolane (2.5 g, 7.94 mmol) in N,N-dimethylformamide (12.41 ml) was added DIPEA
(3.47 ml, 19.84 mmol), O-ethylhydroxylamine hydrochloride (1.548 g, 15.87 mmol) and
the reaction mixture was heated to 60 °C for 12 hr. The mixture was diluted with EtOAc
(50 mL) and water (100 ml) and the mixture was extracted with EtOAc (30 ml x 3) and the
combined organic layers were washed with brine (30 mL), dried over sodium sulphate
and concentrated to give O-ethyl-N-(3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yhbenzyl)hydroxylamine (2.4 g, 3.58 mmol, 45 % yield).

LCMS: [M+H] 295.1.
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Part B

A mixture of potassium carbonate (1.376 g, 9.95 mmol), PdCI(dppf) (0.364 g, 0.498
mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (2.5 g, 4.98 mmol) and O-
ethyl-N-(3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)hydroxylamine
(1.909 g, 6.47 mmol) in water (3 mL) and 1,4-dioxane (30 mL) and heated to 95 °C for 30
min. The mixture was filtered and fitrated was diluted with DCM (50 mL) and water (50
ml), extracted with DCM (50 ml x 3), washed with brine (30 mL), dried over sodium
sulphate and concentrated. The residue was purified with silica gel chromatography
(methanol/DCM: 0-20%) to give (2R)-4-(7-(4-((ethoxyamino)methyl)-2-fluorophenyl)-4-
oxoquinazolin-3(4H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (1.9g, 3.18 mmol, 64 % yield) as a colorless gum.

LCMS: [M+H] 591.2.

Part C

To a solution of (2R)-4-(7-(4-((ethoxyamino)methyl)-2-fluorophenyl)-4-oxoquinazolin-
3(4H)-yh-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (1.9
g, 3.22 mmol) in dichloromethane (10 mL) and methanol (10 mL) stirred under nitrogen at
room temperature was added a solution of 4M HCI in dioxane (0.804 mL, 3.22 mmol).
The reaction mixture was stirred at room temperature for 2 hr. The reaction was
concentrated and the residue triturated with methanol/ethyl acetate/diethyl ether and
fitered. The solid was redissolved in water (15 ml ) and concentrated to afford (R)-4-(7-(4-
((ethoxyamino)methyl)-2-fluorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide hydrochloride (1.32 g, 2.309 mmol, 72 % yield) as white
solid.

LCMS: [M+H] 507.1.

'"H NMR (400 MHz, METHANOL-d4) &: ppm 1.36 (t, J = 6.95 Hz, 3H), 1.79 (s, 3H), 2.47
(ddd, J = 13.83, 9.28, 4.93 Hz, 1H), 2.72-2.92 (m, 1H), 3.12 (s, 3H), 4.13-4.32 (m, 3H),
4.41 (ddd, J=13.71, 9.28, 4.80 Hz, 1H), 4.64 (s, 2H), 7.47-7.62 (m, 2H), 7.79 (t, J = 7.96
Hz, 1H), 7.89-8.04 (m, 2H), 8.47 (d, J = 9.09 Hz, 1H), 9.27 (d, J = 5.81 Hz, 1H).

Example 52. (2R)-N-hydroxy-2-methanesulfonyl-4-[7-(4-
{[methoxy(methyl)aminolmethyl}phenyl)-4-0x0-3,4-dihydroquinazolin-3-yl]-2-

methylbutanamide
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Part A

To a solution of 2-(4-(bromomethyl)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (500
mg, 1.684 mmol) in N,N-dimethylformamide (5 ml) was added DIPEA (0.735 ml, 4.21
mmol) and N,O-dimethylhydroxylamine hydrochloride (328 mg, 3.37 mmol). The reaction
mixture was heated to 60 °C for 12 hr. when the mixture was diluted with EtOAc (50 mL)
and water (50 ml). The mixture was extracted with EtOAc (20 ml x 3) and the combined
organic layers were washed with brine (30 mL), dried over sodium sulphate and
concentrated to give N,O-dimethyl-N-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yhbenzyl)hydroxylamine (470 mg, 1.255 mmol, 75 % vyield) as colorless oil.

LCMS: [M+H] 278.1.

Part B

A reaction vessel was sealed with potassium carbonate (138 mg, 0.995 mmol),
PdClx(dppf) (36 mg, 0.05 mmol), (2R)-4-(7-bromo-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 3) (250 mg,
0.498 mmol) and N,O-dimethyl-N-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yhbenzyl)hydroxylamine (166 mg, 0.597 mmol) and heated in a microwave to 95 °C for
30 min. The organic phase was diluted with DCM (20 mL) and water (10 ml), extracted
with DCM (10 ml x 3), washed with brine (30 mL), dried over sodium sulphate and
concentrated. The residue was purified with silica gel chromatography (methanol/DCM:
0-20%) to afford (2R)-4-(7-(4-((methoxy(methyl)amino)methyl)phenyl)-4-oxoquinazolin-
3(4H)-yD)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (280
mg, 0.479 mmol, 96 % yield) as a colorless oil.

LCMS: [M+H] 573.2.

Part C

To a solution of (2R)-4-(7-(4-((methoxy(methyl)amino)methyl)phenyl)-4-oxoquinazolin-
3(4H)-yD)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (280
mg, 0.489 mmol) in dichloromethane (5 mL) and methanol (5 mL) stirred under nitrogen

at room temperature was added a solution of HCI in dioxane (0.367 mL, 1.467 mmol).
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The reaction mixture was stirred at room temperature for 2hr. The reaction was
concentrated and the residue triturated with methanol/ethyl acetate/diethyl ether, filtered,
and dried in vacuo to afford (R)-N-hydroxy-4-(7-(4-
((methoxy(methyl)amino)methyl)phenyl)-4-oxoquinazolin-3(4H)-yl)-2-methyl-2-
(methylsulfonyl)butanamide hydrochloride (214 mg, 0.387 mmol, 79 % yield) as a white
solid.

LCMS: [M+H] 489.2.

'"H NMR (400 MHz, METHANOL-d4) &: ppm 1.79 (s, 3H), 2.48 (ddd, J = 13.77, 9.22, 4.80
Hz, 1H), 2.77-2.94 (m, 1H), 3.12 (s, 3H), 3.21 (s, 3H), 3.90 (s, 3H), 4.21-4.32 (m, 1H),
4.42 (ddd, J=13.71, 9.28, 4.80 Hz, 1H), 4.69 (s, 2H), 7.77 (d, J = 8.34 Hz, 2H), 7.93 (d, J
= 8.34 Hz, 2H), 8.02 (d, J=1.01 Hz, 1H), 8.09 (dd, J = 8.34, 1.52 Hz, 1H), 8.46 (d, J =
8.34 Hz, 1H), 9.36 (s, 1H).

Example 53. (2R)-N-hydroxy-2-methanesulfonyl-4-[6-(4-methoxyphenyl)-1-oxo-
1,2-dihydroisoquinolin-2-yl]-2-methylbutanamide

g

O
N N,OH
@) O:?: H

Part A

A reaction vessel was sealed with (R)-ethyl 4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)butanoate (Intermediate 9) (100 mg, 0.232 mmol), K.CO- (64
mg, 0.465 mmol), PdClx(dppf) (17.00 mg, 0.023 mmol) and 2-(4-methoxyphenyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane (70.7 mg, 0.302 mmol) and heated in a microwave to
110 °C for 30 min. The organic phase was diluted with DCM (20 mL) and washed with
water (20 mL), brine (30 mL), dried over sodium sulphate and concentrated. The residue
was purified with silica gel chromatography (EtOAc/hexanes: 0-80%) to afford (R)-ethyl 4-
(6-(4-methoxyphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)butanoate
(110 mg, 0.202 mmol, 87 % yield) as a colorless oil.

LCMS: [M+H] 458.3.

Part B
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To a solution of (R)-ethyl 4-(6-(4-methoxyphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-
2-(methylsulfonyl)butanoate (110 mg, 0.240 mmol) in 1,4-dioxane (2 mL) was added
a solution of hydroxylamine (2 mL, 32.6 mmol) (50% in water) and 1M LiOH (1 ml, 1
mmol). The reaction mixture was stirred overnight and then concentrated. The residue
was purified by reverse phase HPLC (10-90% MeCN/H-O, 0.1% TFA) to afford (R)-N-
hydroxy-4-(6-(4-methoxyphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)butanamide (28.2 mg, 0.060 mmol, 25 % yield) as a light brown solid.
LCMS: [M+H] 445.2.

"H NMR (METHANOL-d,) 8: ppm 8.36 (d, J=8.3 Hz, 1 H), 7.84 (s,1H),7.80(d, J =
83Hz,1H),7.71 d,J=8.3Hz,2H),7.39 (d, J=7.1Hz,1 H),7.07(d,J=83Hz, 2
H), 6.80 (d, J =6.8 Hz, 1 H), 4.36 (t, J = 9.2 Hz, 1 H), 3.70-4.03 (m, 4 H), 3.13 (s, 3 H),
2.57-2.73 (m, 1 H), 2.29-2.50 (m, 1 H), 1.75 (s, 3 H).

Example 54. (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-[6-(4-methylphenyl)-
1-ox0-1,2-dihydroisoquinolin-2-yl]Jbutanamide

|
0 0=8=0

N/\/'\’r \OH
‘ = @)

Part A

A reaction vessel charged with (R)-ethyl 4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-
2-(methylsulfonyl)butanoate (Intermediate 9) (100 mg, 0.232 mmol), K2CO; (64.2 mg,
0.465 mmol), PdClx(dppf) (17 mg, 0.023 mmol) and 4,4,5,5-tetramethyl-2-(p-tolyl)-1,3,2-
dioxaborolane (65.9 mg, 0.302 mmol) was heated in a microwave to 110 °C for 30 min.
The organic phase was diluted with DCM (20 mL) and washed with water (20 mL), brine
(30 mL), dried over sodium sulphate and evaporated in vacuo. The residue was purified
with silica gel chromatography (EtOAc/hexanes: 0-80%) to afford (R)-ethyl 2-methyl-2-
(methylsulfonyl)-4-(1-0x0-6-(p-tolyl)isoquinolin-2(1H)-yl)butanoate (109 mg, 0.212 mmol,
91 % vyield) as a colorless oil.

LCMS: [M+H] 442.3.

Part B
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To a solution of (R)-ethyl 2-methyl-2-(methylsulfonyl)-4-(1-0xo0-6-(p-tolyl)isoquinolin-
2(1H)-yhbutanoate (103 mg, 0.233 mmol) in 1,4-dioxane (2 mL) was added a solution of
hydroxylamine (2 mL, 32.6 mmol) (50% in water) and LiOH (1 ml, 1mmol) (1M in water) at
room temperature and stirred for 2 hr. The reaction was concentrated in vacuo and
purified by preparative HPLC (8-85% MeCN/H-0, 0.1% TFA) to afford (R)-N-hydroxy-2-
methyl-2 (methylsulfonyl)-4-(1-ox0-6-(p-tolyhisoquinolin-2(1H)-yl)butanamide (16.6 mg,
0.037 mmol, 16 % yield) as light brown solid.

LCMS: [M+H] 429.3.

"H NMR (METHANOL-d4) &: ppm 8.39 (d, J = 8.6 Hz, 1H), 7.88 (s, 1H), 7.82 (d, J=8.3
Hz, 1H), 7.66 (d, J = 8.1 Hz, 2H), 7.41 (d, J = 7.3 Hz, 1H), 7.34 (d, J = 7.8 Hz, 2H), 6.82
(d, J=7.1Hz, 1H), 4.29-4.44 (m, 1H), 3.87-4.04 (m, 1H), 3.13 (s, 3H), 2.59-2.73 (m, 1H),
2.31-2.49 (m, 4H), 1.75 (s, 3H).

Example 55. (2R)-4-[6-(2-fluoro-4-methoxyphenyl)-1-0x0-1,2-dihydroisoquinolin-
2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

A reaction vessel was sealed with K.COs; (110 mg, 0.798 mmol), PdClx(dppf) (29.2 mg,
0.040 mmol), (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 10) (200 mg, 0.399 mmol) and
(2-fluoro-4-methoxyphenyl)boronic acid (88 mg, 0.519mmol) and was headted in a
microwave to 110 °C for 30 min. The organic phase was diluted with DCM (20 mL),
washed with water (20 mL), brine (30 mL), dried over sodium sulphate and concentrated.
The residue was purified with silica gel chromatography (MeOH/DCM: 0-20%) to give
(2R)-4-(6-(2-fluoro-4-methoxyphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2Hpyran-2-yl)oxy)butanamide (200 mg, 0.348 mmol, 87 %
yield) as a colorless oil.

LCMS: [M-THP] 463.3.

Part B
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To a solution of (2R)-4-(6-(2-fluoro-4-methoxyphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (200 mg, 0.366
mmol) in dichloromethane stirred under nitrogen at room temperature was added a
solution of 4M HCI in dioxane (0.5 mL, 2.000 mmol). The reaction mixture was stirred at
room temperature for 2 hr. The reaction was concentrated and the residue was purified
by preparative HPLC (5-85% MeCN/H.O, 0.1% TFA) and then purified by silica gel
chromatography (methanol/DCM: 0-20%) to afford (R)-4-(6-(2-fluoro-4-methoxyphenyl)-1-
oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide (26 mg, 0.053
mmol, 15 % yield) as a white solid.

LCMS: [M+H] 463.3.

"H NMR (METHANOL-d4) &: ppm 8.32 (d, J = 8.6 Hz, 1H), 7.72 (s, 1H), 7.65 (d, J= 8.6
Hz, 1H), 7.47 (t, J= 8.8 Hz, 1H), 7.36 (d, J = 7.6 Hz, 1H), 6.77-6.92 (m, 2H), 6.73 (d, J =
7.3 Hz, 1H), 4.34 (ddd, J =12.9, 11.1, 5.3 Hz, 1H), 3.76-4.00 (m, 4H), 3.13 (s, 3H), 2.57-
2.71 (m, 1H), 2.40 (ddd, J = 13.3, 11.2, 5.3 Hz, 1H), 1.74 (s, 3H).

Example 56. (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-(1-ox0-6-phenyl-1,2-

dihydroisoquinolin-2-yl)butanamide

Part A

A mixture of K.COs; (4.80 g, 34.7 mmol), PdCl(dppf) (1.270 g, 1.735 mmol), (2R)-4-(6-
bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (Intermediate 10) (8.7g, 17.35 mmol) and 4 ,4,5,5-tetramethyl-2-
phenyl-1,3,2-dioxaborolane (4.25 g, 20.82 mmol) in 1,4-dioxane (50 mL) and water (5
mL) was heated to 105 °C for 2 hr. The organic phase was diluted with DCM (100 mL)
and washed with water (100 mL), brine (100 mL), dried over sodium sulphate and
concentrated. The residue was purified by silica gel chromatography (EtOAc/hexanes:
20-90%) to afford (2R)-2-methyl-2-(methylsulfonyl)-4-(1-ox0-6-phenylisoquinolin-2(1H)-
yD-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (7.2 g, 14.15 mmol, 82 % yield) as a
white solid.

LCMS: [M+H] 415.2.
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Part B

To a solution of (2R)-2-methyl-2-(methylsulfonyl)-4-(1-oxo-6-phenylisoquinolin-2(1H)-yl)-
N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (7.2 g, 14.44 mmol) in dichloromethane (50
mL) and methanol (10 mL) stirred under nitrogen at room temperature was added a
solution of 4M HCI in dioxane (18.05 mL, 72.2 mmol). The reaction mixture was stirred at
room temperature for 4 hr. and concentrated. The residue was treated with DCM/hexane
(20 mI/100 ml) to give white solid which was washed with hexane (20 ml x 3) to afford
(R)-N-hydroxy-2-methyl-2-(methylsulfonyl)-4-(1-oxo-6-phenylisoquinolin-2(1H)-
yhbutanamide (5.4 g, 12.38 mmol, 86 % yield) as a white solid.

LCMS: [M+H] 415.2.

"H NMR (METHANOL-d4) &: ppm 8.40 (d, J = 8.3 Hz, 1H), 7.90 (d, J = 1.5 Hz, 1H), 7.83
(dd, J =8.5, 1.6 Hz, 1H), 7.72-7.79 (m, 2H), 7.47-7.57 (m, 2H), 7.36 7.47 (m, 2H), 6.83 (d,
J=7.6 Hz, 1H), 4.37 (ddd, J = 13.0, 11.0, 5.3 Hz, 1H), 3.94 (ddd, J = 13.0, 11.2, 5.1 Hz,
1H), 3.13 (s, 3H), 2.65 (ddd, J = 13.3, 11.0, 5.1 Hz, 1H), 2.41 (ddd, J=13.4, 11.1, 5.3 Hz,
1H), 1.75 (s, 3H).

Example 57. (2R)-4-[6-(1,3-dihydro-2-benzofuran-5-yl)-1-oxo0-1,2-
dihydroisoquinolin-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

1,3-Dihydroisobenzofuran-5-amine (3 g, 22.20 mmol) slurried in HBr (45 mL, 829 mmol)
was cooled on ice and sodium nitrite (1.531 g, 22.20 mmol) in water (15 mL) was added
dropwise over 2 min and stirred at 0 °C for 30 min to give a yellow-brown solution. This
mixture was added to a solution of copper(l) bromide (4.78 g, 33.3 mmol) in HBr (15 mL,
276 mmol) at -10 °C. The resulting dark brown mixture was stirred overnight. The
reaction was combined another batch and was diluted with water (100 mL) producing an
orange precipitate. This was filtered off and treated with sat. NaHCOs (100 mL) and
extracted with ethyl acetate (200 mL). The extract was washed with brine, dried (Na;SOy)

and concentrated to an orange oil, which was purified by silica gel chromatography
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(EtOAc/petroleum ether: 10%) to give 5- bromo-1,3-dihydroisobenzofuran (4.5 g, 22.61
mmol, 76 % yield).

Part B

A solution of 4,4 4' 4',5,5,5' 5'-octamethyl-2,2'-bi(1,3,2-dioxaborolane) (2.296 g, 9.04
mmol), potassium acetate (1.331 g, 13.56 mmol), 5-bromo-1,3-dihydroisobenzofuran (0.9
g, 4.52 mmol) and PdCl;(dppf)-CH2CI, adduct (0.739 g, 0.904 mmol) in 1,4-dioxane (50
mL) was stirred at 80 °C under nitrogen overnight. The solution was cooled to room
temperature when ethyl acetate (100 mL) was added. The organic layer was washed
with brine (30 mL x 3), dried over sodium sulfate and concenated. The residue by silica
gel chromatography (EtOAc/petroleum ether: 0-10%) to give 2-(1,3-
dihydroisobenzofuran-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (900 mg, 3.47 mmol,
77 % yield).

Part C

A mixture of (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 10) (300 mg, 0.598 mmol), 2-
(1,3-dihydroisobenzofuran-5-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (295 mg, 1.197
mmol), PdCl(dppf)-CH-Cl; adduct (98 mg, 0.120 mmol) and K,COs (165 mg, 1.197
mmol) in acetonitrile (1.2 mL) and water (0.200 mL) was stirred at 80 °C for 30 min. The
reaction was cooled to room temperature. To this mixture was added ethyl acetate (50
mL) and the solution was washed with brine (20 mL x 3), dried over sodium sulfate and
concentrated. The residue was purified by silica gel chromatography (EtOAc/hexanes:
20%-50%) to give (2R)-4-(6-(1,3-dihydroisobenzofuran-5-yl)-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (300 mg, 0.534
mmol, 89 % yield)

LCMS: [M+Nal: 457.2.

Part D

To a solution of (2R)-4-(6-(1,3-dihydroisobenzofuran-5-yl)-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (300 mg, 0.555
mmol) in methanol (5 mL) was added 4M HCI in dioxane (5 mL, 20.00 mmol) stirred 1 hr
at room temperature. The mixture was concentrated and the residue was purified by

preparative HPLC to give (R)-4-(6-(1,3- dihydroisobenzofuran-5-yl)-1-oxoisoquinolin-
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2(1H)-yD-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide (120 mg, 0.248 mmol, 45 %
yield)

LCMS: [M+H] 456.8.

"H NMR (500 MHz, DMSO-ds) 5: ppm 11.07 (s, 1H), 9.26 (s, 1H), 8.29 (d, J = 8.4 Hz,
1H), 7.97 (s, 1H), 7.82 (, J=8.4, 1.4 Hz, 1H), 7.77 - 7.66 (m, 2H), 7.47 (t, J = 7.8 Hz,
2H), 6.74 (d, J=7.4 Hz, 1H), 5.08 (d, J = 7.9 Hz, 4H), 4.19 (id, J = 12.5, 5.0 Hz, 1H), 3.79
(td, J=12.2, 4.8 Hz, 1H), 3.11 (s, 3H), 2.56 (td, J =12.9, 5.1 Hz, 1H), 2.18 (td, J =12.9,
5.1 Hz, 1H), 1.60 (s, 3H).

Example 58. (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-[6-(5-methyl-1,3-
thiazol-2-yl)-1-ox0-1,2-dihydroisoquinolin-2-yl]Jbutanamide

S X 0
N .
V\PLH OH
O  0=5=0

I
Part A
PdClx(dppf) (92 mg, 0.126 mmol) was added to a solution of (R)-ethyl 2-methyl-2-
(methylsulfonyl)-4-(1-ox0-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)isoquinolin-
2(1H)-yhbutanoate (Intermediate 20) (400 mg, 0.838 mmol), 2-bromo-5-methylthiazole
(373 mg, 2.095 mmol) and potassium carbonate (232 mg, 1.676 mmol) in acetonitrile (15
mL) and water (3 mL) at room temperature under a nitrogen atomsphere. The reaction
mixture was stirred at 80 °C overnight and was combined with another batch and the
solution was concentrated and the residue was purified by silica gel chromatography
(EtOAc/petroleum ether: 1/1) to give (R)-ethyl 2-methyl-2-(methylsulfonyl)-4-(6-(5-
methylthiazol-2-yl)-1-oxoisoquinolin-2(1H)-yl)butanoate (222 mg, 0.495 mmol, 59 % yield)
as a yellow oil.
LCMS: [M+H] 449.0.

Part C

A mixture of (R)-ethyl 2-methyl-2-(methylsulfonyl)-4-(6-(5-methylthiazol-2-yl)-1-
oxoisoquinolin-2(1H)-y)butanoate (222 mg, 0.495 mmol) and lithium hydroxide
monohydrate (33.2 mg, 0.792 mmol) in tetrahydrofuran (10 mL) and water (56 mL) was
stirred at 25 °C for 2 hr. The mixture was concentrated and the resulting aqueous layer

was acidified to pH 3 using 1M HCI. The precipitate was collected by filtration and dried in
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vacuo to give (R)-2-methyl-2-(methylsulfonyl)-4-(6-(5-methylthiazol-2-yl)-1-oxoisoquinolin-
2(1H)-yhbutanoic acid (180 mg, 0.355 mmol, 72 % yield) as a white solid.
LCMS: [M+H] 421.0.

Part D

To a solution of (R)-2-methyl-2-(methylsulfonyl)-4-(6-(5-methylthiazol-2-yl)-1-
oxoisoquinolin-2(1H)-yh)butanoic acid (180 mg, 0.428 mmol) and triethylamine (0.179 mL,
1.284 mmol) in tetrahydrofuran (15 mL) was added O-(tetrahydro-2H-pyran-2-
yhhydroxylamine (100 mg, 0.856 mmol), HOBt (116 mg, 0.856 mmol) and EDC.HCI (164
mg, 0.856 mmol). The resulting mixture was stirred at room temperature overnight. The
mixture was concentrated under reduced pressure and the residue was purified by silica
gel chromatography to give (2R)-2-methyl-2-(methylsulfonyl)-4-(6-(5-methylthiazol-2-yl)-1-
oxoisoquinolin-2(1H)-yl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (210 mg, 0.284
mmol, 66 % yield) as a yellow oil.

LCMS: [M+H-THP] 436.0.

Part E

To a stirred solution of (2R)-2-methyl-2-(methylsulfonyl)-4-(6-(5-methylthiazol-2-yl)-1-
oxoisoquinolin-2(1H)-yl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (180 mg, 0.346
mmol) in methanol (6 mL) and dichloromethane (6 mL) was added a solution of HCI (4.33
mL, 17.32 mmol) in 1,4-dioxane at room temperature and this mixture was then stirred at
this temperature for 2 hr. The mixture from combined batches was purified with
preperative HPLC to give (R)-N-hydroxy-2-methyl-2-(methylsulfonyl)-4-(6-(5-
methylthiazol-2-yl)-1-oxoisoquinolin-2(1H)-yl)butanamide (68 mg, 0.156 mmol, 45 %
yield) as a white solid.

LCMS: [M+H] 436.2.

"H NMR (500 MHz, DMSO-d6) &: ppm 11.05 (s, 1H), 9.25 (s, 1H), 8.30 (d, J = 8.5 Hz,
1H), 8.17 (d, J= 1.0 Hz, 1H), 8.00 (dd, J1 =8.0 Hz, J2=1.0 Hz, 1H), 7.71 (d, J= 1.0 Hz,
1H), 7.50 (d, J= 7.5 Hz, 1H), 6.80 (d, J = 7.5 Hz, 1H), 4.20-4.14 (m, 1H), 3.83-3.77 (m,
1H), 3.10 (s, 3H), 2.54 (d, J = 1.0 Hz, 3H), 2.50-2.48 (m, 1H), 2.20-2.14 (m, 1H), 1.60 (s,
3H).

Example 59. (2R)-4-[6-(4-cyano-2-fluorophenyl)-1-ox0-1,2-dihydroisoquinolin-2-
yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
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Part A

A reaction vessel was sealed with potassium carbonate (110 mg, 0.798 mmol),
PdClx(dppf) (29.2 mg, 0.04 mmol), (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-
2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 10) (200
mg, 0.399 mmol) and (4-cyano-2-fluorophenyl)boronic acid (86 mg, 0.519 mmol) and
heated in a microwave to 110 °C for 30 min. The organic phase was diluted with DCM (20
mL) and extracted with DCM (10ml x 3) and the combined organic layers were washed
with water (20 mL), brine (30 mL), dried over sodium sulphate and concentrated. The
residue was purified by silica gel chromatography (EtOAc/DCM: 10-100%) to give (2R)-4-
(6-(4-cyano-2-fluorophenyl)-1-oxoisoquinolin-2(1H)-y)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (159 mg, 0.294 mmol, 74 % vyield) as
colorless oil.

LCMS: [M+Na] 564.3.

Part B

To a solution of (2R)-4-(6-(4-cyano-2-fluorophenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (159 mg, 0.294 mmol) in
ethanol (3 mL) was added 4M HCI in dioxane (0.220 mL, 0.881 mmol). The resulting
solution was stirred at room temperature for 2 hr. and concentrated. The reaction was
diluted with DMSO and purified by preparative HPLC (5-70% MeCN/H20, 0.1% TFA) to
afford (R)-4-(6-(4-cyano-2-fluorophenyl)-1-oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (87 mg, 0.181 mmol, 62 % yield) as a white powder.

LCMS: [M+H] 458.1.

"H NMR (DMSO-d6) &: ppm 11.07 (s, 1H), 9.28 (s, 1H), 8.33 (d, J = 8.3 Hz, 1H), 8.05 (d,
J =10.4Hz, 1H), 7.80-7.97 (m, 3H), 7.72 (d, J = 8.1 Hz, 1H), 7.52 (d, J = 7.3 Hz, 1H), 6.76
(d, J=7.1Hz, 1H), 4.11-4.26 (m, 1H), 3.81 (d, J=11.7, 4.5 Hz, 1H), 3.44 (d, J = 6.3 Hz,
1H), 3.11 (s, 3H), 2.10-2.28 (m, 1H), 1.61 (s, 3H).

Example 60. (2R)-N-hydroxy-2-methanesulfonyl-4-[6-(6-methoxypyridin-3-yl)-1-

oxo-1,2-dihydroisoquinolin-2-yl]-2-methylbutanamide
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Part A

A reaction vessel was sealed with potassium carbonate (110 mg, 0.798 mmol),
PdClx(dppf) (29.2 mg, 0.040 mmol), (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate
10) (200 mg, 0.399 mmol) and (6-methoxypyridin-3-yl)boronic acid (79 mg, 0.519
mmol) in water (0.5 mL) and 1,4-dioxane (3 mL). The mixture was heated in
microwave at 100 °C for 30 min. The organic phase was diluted with DCM (20 mL)
washed with water 20 mL, brine 30 mL, dried over sodium sulphate and concentrated.
The residue was purified by silica gel chromatography (EtOAc/DCM: 10-100%) to
afford (2R)-4-(6-(6-methoxypyridin-3-yl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (140 mg, 0.264 mmol,
66 % yield) as a colorless oil.

LCMS: [M+H] 530.2.

Part B

To a solution of (2R)-4-(6-(6-methoxypyridin-3-yl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-
2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (140 mg, 0.264 mmol)
in ethanol (3 mL) was added a 4M hydrogen chloride solution (0.198 ml, 0.793 mmol).
The resulting solution was stirred at room temperature overnight and was
concentrated. The residue was taken up in DMSO and purified by preparative HPLC
(5-70% MeCN/Hz0, 0.1% TFA) to afford (R)-N-hydroxy-4-(6-(6-methoxypyridin-3-yl)-1-
oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)butanamide hydrochloride (93.2
mg, 0.193 mmol, 73 % yield).

LCMS: [M+1]446.2.

'"H NMR (METHANOL-d4) &: ppm 8.74 (d, J = 2.0 Hz, 1H), 8.68 (dd, J = 9.1, 2.5 Hz,
1H), 8.47 (d, J = 8.6 Hz, 1H), 8.01 (d, J = 1.5 Hz, 1H), 7.87 (dd, J = 8.3, 1.8 Hz, 1H),
7.45-7.55 (m, 2H), 6.84 (d, J = 7.3 Hz, 1H), 4.38 (ddd, J = 13.1, 10.8, 5.2 Hz, 1H), 4.24
(s, 3H), 3.88-4.02 (m, 1H), 3.13 (s, 3H), 2.59-2.73 (m, 1H), 2.41 (ddd, J =13.4, 111,
5.3 Hz, 1H), 1.75 (s, 1H).

-209 -

PCT/IB2016/057451



WO 2017/098440

10

15

20

25

30

PCT/IB2016/057451

Example 61. (2R)-4-{6-[4-(dimethylamino)phenyl]-1-0x0-1,2-dihydroisoquinolin-
2-y1}-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

To a mixture of (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 10) (300 mg, 0.598 mmol) and
(4-(dimethylamino)phenyl)boronic acid (148 mg, 0.898 mmol) in acetonitrile (2 mL) and
water (0.2 mL) was added PdCl.(dppf) (88 mg, 0.120 mmol) and K-CO3 (165 mg, 1.197
mmol) at 80 °C and was stirred for 1 hr. The reaction was cooled, filtered and diluted with
ethyl acetate (50 mL). The organic layer was washed with water (20 mL) and brine (20
mL), dried over Na,SOy, filtered and concentrated. The residue was purified by silica gel
chromatography (petroleum ether/EtOAc: 1/1 then 0/1) to afford (2R)-4-(6-(4-
(dimethylamino)phenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (182 mg, 0.272 mmol, 46 % vyield).

Part B

To a mixture of (2R)-4-(6-(4-(dimethylamino)phenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-
2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (182 mg, 0.336 mmol) in
dichloromethane (5 mL) was added HCI (0.420 mL, 1.680 mmol) in dixoane at room
temperature. The resulting solution was stirred at 20 °C for 5 min when methanol (5 mL)
was added. The reaction was stirred additional 1 hr. and warmed to room temperature for
an additional 1 hr. The solution was concentrated and the residue was purified by
preperative HPLC to give (R)-4-(6-(4-(dimethylamino)phenyl)-1-oxoisoquinolin-2(1H)-yl)-
N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide trifluoroacetic acid salt (70 mg, 0.122
mmol, 36 % yield) as a white solid.

LCMS: [M+H] 458.3.

"H NMR (500MHz, DMSO-d6) d: ppm 11.07(s, 1H), 8.22 (d, J = 8.5 Hz, 1H), 7.87 (d, J =
1.5 Hz, 1H), 7.79-7.77 (m, 1H), 7.70 (d, J = 8.5 Hz, 2H), 7.44 (d, J = 7.5 Hz, 1H), 6.88 (s,
2H), 6.71 (d, J = 7.0 Hz, 1H), 4.20-4.14 (m, 1H), 3.80-3.74 (m, 1H), 3.11 (s, 3H), 2.98 (s,
6H), 2.50-2.46 (m, 1H), 2.20-2.14 (m, 1H), 1.60 (s, 3 H).
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Example 62. (2R)-4-{6-[6-(dimethylamino)pyridin-3-yl]-1-ox0-1,2-
dihydroisoquinolin-2-yl}-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

A reaction vessel was sealed with potassium carbonate (138 mg, 0.997 mmol),
PdClx(dppf) (36.5 mg, 0.050 mmol), (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate
10) (250mg, 0.499 mmol) and (6-(dimethylamino)pyridin-3-yl)boronic acid (83 mg,
0.499 mmol) and heated in a microwave to 110 °C for 30 min. The organic phase was
diluted with DCM (20 mL), extracted with DCM (10 ml x 3) and washed with water (20
mL), brine (30 mL), dried over sodium sulphate and concentrated and the residue was
purified by silica gel chromatography (MeOH/DCM: 0-20%) to give (2R)-4-(6-(6-
(dimethylamino)pyridine-3-yl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (230 mg, 0.424 mmol, 85 % vyield) as a
colorless oil.

LCMS: [M+H] 543.2.

Part B
To a solution of (2R)-4-(6-(6-(dimethylamino)pyridin-3-yl)-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide hydrochloride
(230 mg, 0.397 mmol) in ethanol (3 mL) was added a 4M hydrogen chloride solution
(0.298 ml, 1.191 mmol). The resulting solution was stirred at room temperature
overnight. The reaction was concentrated, taken up in DMSO and purified by
preparative HPLC (5-60% MeCN/H,0, 0.1% TFA) to afford (R)-4-(6-(6-
(dimethylamino)pyridin-3-yl)-1-oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide trifluoroacetic acid salt (141 mg, 0.246 mmol, 62 % yield)
as a white powder.

LCMS: [M+H] 459.1.

"H NMR (METHANOL-d4) &: ppm 8.44 (dd, J = 8.7, 2.7 Hz, 2H), 8.29 (d, J = 1.8 Hz, 1H),

5 7.95(br.s.,1H),7.82 (d, J = 8.3 Hz, 1H), 7.36-7.50 (m, 2H), 6.82 (d, J = 7.3 Hz, 1H),
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4.28-4.42 (m, 1H), 3.95 (td, J = 11.8, 4.9 Hz, 1H), 3.38 (s, 6H), 3.12 (s, 3H), 2.57-2.73 (m,
1H), 2.33 2.47 (m, 1H), 1.75 (s, 3H).

Example 63. (2R)-4-{6-[2-(dimethylamino)pyrimidin-5-ylI]-1-ox0-1,2-
dihydroisoquinolin-2-yl}-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

To a solution of 5-bromo-2-chloropyrimidine (2 g, 10.34 mmol) and dimethylamine (5 ml,
10.00 mmol) in tetrahydrofuran (2 mL) was stirred at room temperature overnight. The
solvent was removed and the residue was purified by silica gel chromatography 5%
EtOAC/PE) to give 5-bromo-N,N-dimethylpyrimidin-2-amine (1.9 g, 8.93 mmol, 86 % yield)
as a white solid.

LCMS: [M+H] 202.

Part B

PdClx(dppf)-CH2CI; adduct (323 mg, 0.396 mmol) was added to a solution of

4,4.4'4' 555" 5" -octamethyl-2,2'-bi(1,3,2-dioxaborolane) (1207 mg, 4.75 mmol), 5-bromo-
N,N-dimethylpyrimidin-2-amine (800 mg, 3.96 mmol) and potassium acetate (1166 mg,
11.88 mmol) in 1,4-dioxane (10 mL) at room temperature under an atmosphere of
nitrogen. The resulting solution was stirred at 100 °C for 12 hr. The reaction was flitered
and the filtrate was concentrated to afford crude product.

LCMS: [M+H] 250.

Part C

A solution of PdClx(dppf)-CH.CI, adduct (65.1 mg, 0.080 mmol), Kx2COs; (221 mg, 1.596
mmol), (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yN)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran

-2-yhoxy)butanamide (Intermediate 10) (400 mg, 0.798 mmol) and N,N-dimethyl-5-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-amine (298 mg, 1.197 mmol) in
acetonitrile (40 mL) and water (10 mL) was stirred at 80 °C under N2 for 3 hr. The

reaction was filtered, the solvent removed and the residue purified by silica gel
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chromatography to give (2R)-4-(6-(2-(dimethylamino)pyrimidin-5-yl)-1-oxoisoquinolin-
2(1H)-yD-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (300
mg, 0.453 mmol, 57 % yield)

LCMS: [M+H] 544.

Part D

A solution of (2R)-4-(6-(2-(dimethylamino)pyrimidin-5-yl)-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (270 mg, 0.497
mmol) and hydrogen chloride (10 ml, 40 mmol) in dichloromethane (5 mL) and methanol
(5 ml) was stirred at room temperature for 2 hr. The solvent was removed and the
residue was purified by preparative HPLC to give (R)-4-(6-(2-(dimethylamino)pyrimidin-5-
yD-1-oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide
trifluoroacetate (70 mg, 0.115 mmol, 23 % yield) as a solid.

LCMS: [M+H] 460.

"H NMR (400 MHz, DMSO-ds) 5: ppm 11.08 (s, 1H), 8.84 (s, 2H), 8.25 (d, J = 8.3 Hz,
1H), 7.95 (s, 1H), 7.82 (d, J = 8.3 Hz, 1H), 7.47 (d, J = 7.2 Hz, 1H), 6.68 (d, J = 7.3 Hz,
1H), 4.28 — 4.05 (m, 1H), 3.88 — 3.65 (m, 1H), 3.20 (s, 6H), 3.07 (s, 3H), 2.25 - 2.06 (m,
2H), 1.60 (s, 3H).

Example 64. (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-(6-{4-[(morpholin-4-
yl)methyl]phenyl}-1-o0x0-1,2-dihydroisoquinolin-2-yl)butanamide

O N : “OH
O/ﬁ = O

A0

To a reaction vessel was added (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 10) (2.5 g,
4.99 mmol), (4-(morpholinomethyl)phenyl)boronic acid (1.323 g, 5.98 mmol), potassium
carbonate (1.378 g, 9.97 mmol), PdClx(dppf) (0.365 g, 0.499 mmol), 1,4-dioxane (15 mL)
and water (5 mL). The reaction vessel was sealed and heated in a microwave to 120 °C
for 30 min. The reaction was cooled and concentrated and the residue was purified by

silica gel chromatography (EtOAc/hexanes: 0-100%) to give (2R)-2-methyl-2-
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(methylsulfonyl)-4-(6-(4-(morpholinomethyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (3.12 g, 4.80 mmol, 96 % vyield).
LCMS: [M+H] 598.3.

Part B

To a solution of (2R)-2-methyl-2-(methylsulfonyl)-4-(6-(4-(morpholinomethyl)phenyl)-1-
oxoisoquinolin-2(1H)-y)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (3.12 g, 5.22
mmol) in ethanol (35 mL), was added a 4M hydrogen chloride in dioxane solution (3.91
mL, 15.66 mmol). The resulting solution was stirred at room temperature overnight. The
reaction was concentrated and ether was added. The mixture was filtered and the solid
was dissovled in water and lyophilized to afford (R)-N-hydroxy-2-methyl-2-
(methylsulfonyl)-4-(6-(4-(morpholinomethyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)butanamide
hydrochloride (1.2 g, 2.072 mmol, 40 % yield).

LCMS [M+H] 514 4.

'"H NMR (METHANOL-d4) &: ppm 8.44 (d, J = 8.6 Hz, 1H), 7.82-8.04 (m, 4H), 7.69 (d, J =
7.8 Hz, 2H), 7.45 (d, J = 7.6 Hz, 1H), 6.84 (d, J = 7.3 Hz, 1H), 4.30-4.52 (m, 3H), 3.35-
4.23 (m, 7H), 3.13 (s, 5H), 2.56-2.74 (m, 1H), 2.32-2.48 (m, 1H), 1.75 (s, 3H).

Example 65. (2R)-4-(6-{4-[(dimethylamino)methyl]-2-fluorophenyl}-1-oxo0-1,2-
dihydroisoquinolin-2-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A
To a solution of (2R)-4-(6-(2-fluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.0 g, 3.67 mmol) in 1,2-
dichloroethane (25 mL) at 0 °C was added dimethylamine (27.5 mL, 55.1 mmol), acetic
acid (0.21 mL, 3.67 mmol) and sodium triacetoxyhydroborate (2.335 g, 11.02 mmol). The
reaction mixture was allowed to warm to room temperature and was stirred overnight.
The organic phase was diluted with DCM (20 mL) and water (20 mL) was added. The
mixture was extracted with DCM (3 x 20 ml) and the combined organic layers were
washed with brine (30 mL), dried over sodium sulphate and concentrated to afford (2R)-4-
(6-(4-((dimethylamino)methyl)-2-fluorophenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
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(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.37 g, 4.13 mmol, 112 %
yield).
LCMS: [M+H] 574.3.

Part B

To a solution of (2R)-4-(6-(4-((dimethylamino)methyl)-2-fluorophenyl)-1-oxoisoquinolin-
2(1H)-yl-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.4
g, 4.18 mmol) in ethanol (30 mL) was added a 4M solution of hydrogen chloride in
dioxane (3.14 mL, 12.55 mmol). The resulting solution was stirred at room temperature
overnight. The reaction was concentrated and ether was added. The mixture was
filtered, the solid was dissovled in water and lyophilized to afford (R)-4-(6-(4-
((dimethylamino)methyl)-2-fluorophenyl)-1-oxoisoquinolin-2(1H)-yl)-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide, Hydrochloride (1.61 g, 2.91 mmol, 70 % vyield).

LCMS: [M+H] 490.2.

'"H NMR (METHANOL-d4) &: ppm 8.44 (d, J = 8.6 Hz, 1H), 7.89 (s, 1H), 7.71-7.82 (m,
2H), 7.40-7.54 (m, 3H), 6.83 (d, J = 7.3 Hz, 1H), 4.26-4.48 (m, 3H), 3.89-4.04 (m, 1H),
3.13 (s, 3H), 2.83-3.00 (m, 6H), 2.61-2.73 (m, 1H), 2.42 (ddd, J = 13.3, 11.0, 5.3 Hz, 1H),
1.76 (s, 3H).

Example 66. (2R)-4-[6-(2-fluoro-4-{[(2-
methoxyethyl)(methyl)amino]methyl}phenyl)-1-0x0-1,2-dihydroisoquinolin-2-yl]-

N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

(R)-ethyl 4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)butanoate
(Intermediate 9) (1.5 g, 3.49 mmol),(2-fluoro-4-formylphenyl)boronic acid (0.702 g, 4.18
mmol), PdCl(dppf) (0.510 g, 0.697 mmol) and potassium carbonate (0.964 g, 6.97 mmol)
was added to acetonitrile (2.4 mL) and water (0.4 mL). The resulting solution was stirred
at 80 °C for 3 hr. The reaction was concentrated to afford crude product, which was
purified by silica gel chromatography (EtOAc/hexanes: 0-100%) to afford(R)-ethyl 4-(6-
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(2-fluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)butanoate
(1.56 g, 3.29 mmol, 95 % yield).

LCMS: [M+Na] 474.3.

"H NMR (CHLOROFORM-d) &: ppm 10.07 (d, J = 1.5 Hz, 1H), 8.40-8.66 (m, 1H), 7.65-
7.87 (m, 5H), 7.11-7.21 (m, 1H), 6.47-6.69 (m, 1H), 4.31-4.43 (m, 1H), 4.26 (q, J=7.1
Hz, 2H), 4.03-4.11 (m, 1H), 3.07-3.22 (m, 3H), 2.43-2.75 (m, 2H), 1.75-1.92 (m, 3H),
1.56-1.69 (m, 2H), 1.34 (t, J = 7.1 Hz, 3H).

Part B

To a solution of (R)-ethyl 4-(6-(2-fluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)butanoate (200 mg, 0.422 mmol), acetic acid (25.4 mg, 0.422
mmol) and sodium triacetoxyhydroborate (269 mg, 1.267 mmol) in 1,2-dichloroethane (2
mL) was added 2-methoxy-N-methylethanamine (113 mg, 1.267 mmol). The reaction
mixture was stirred at room temperature for 3 hr. The solvent was removed and the crude
product was purified by silica gel chromatography (MeOH/DCM: 0-20%) to afford (R)-
ethyl 4-(6-(2-fluoro-4-(((2methoxyethyl)(methyl)amino)methyl)phenyl)-1-oxoisoquinolin-
2(1H)-yh-2-methyl-2-(methylsulfonyl)butanoate (239 mg, 0.415 mmol, 98 % yield).
LCMS: [M+Na] 547 .4.

'"H NMR (METHANOL-d4) &: ppm 8.40 (d, J = 8.6 Hz, 1H), 7.86 (s, 1H), 7.75 (d, J = 8.6
Hz, 1H), 7.59-7.69 (m, 1H), 7.30-7.52 (m, 3H), 6.73-6.85 (m, 1H), 4.03-4.42 (m, 4H), 3.91
(s, 2H), 3.57-3.72 (m, 2H), 3.40 (s, 3H), 3.17 (s, 3H), 2.90 (t, J = 5.4 Hz, 2H), 2.68-2.82
(m, 1H), 2.47-2.56 (m, 3H), 2.42 (ddd, J = 13.8, 9.0, 5.1 Hz, 1H), 1.73-1.83 (m, 3H), 1.28
(t, J=7.2 Hz, 3H).

Part C
To a slurry of (R)-ethyl 4-(6-(2-fluoro-4-(((2-methoxyethyl)(methyl)amino)methyl)phenyl)-
1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)butanoate (235 mg, 0.430 mmol),
hydroxylamine (14.20 mg, 0.430 mmol) in 1,4-dioxane (3 mL) was added lithium
hydroxide (10.30 mg, 0.430 mmol) under nitrogen. The reaction was stirred at room temp
for 3 hr, was concentrated, diluted with DMSO and purified by reverse phase HPLC (5-
70% MeCN/H;0, 0.1% TFA) to afford (R)-4-(6-(2-fluoro-4-(((2-
methoxyethyl)(methyl)amino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide, trifluoroacetic acid salt (91 mg, 0.133 mmol, 31 %
yield) as a white powder.
LCMS: [M+H] 534.3.
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"H NMR (METHANOL-d4) &: ppm 8.44 (d, J = 8.3 Hz, 1H), 7.88 (s, 1H), 7.70-7.82 (m,
2H), 7.33-7.59 (m, 3H), 6.82 (d, J = 7.3 Hz, 1H), 4.54 (br. s., 1H), 4.31-4.47 (m, 2H), 3.88-
4.05 (m, 1H), 3.79 (br. s., 2H), 3.46 (s, 5H), 3.13 (s, 3H), 2.81-3.02 (M, 3H), 2.58-2.74 (m,
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1H), 2.33-2.51 (m, 1H), 1.63-1.87 (m, 3H).

Example 67. (2R)-4-[6-(2-fluoro-4-{[(2-methoxyethyl)amino]lmethyl}phenyl)-1-
oxo0-1,2-dihydroisoquinolin-2-yl]-N-hydroxy-2-methanesulfonyl-2-
methylbutanamide
o=jze
<N oM
O

Part A

To a solution of (2R)-4-(6-(2-fluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (3.5 g, 6.43
mmol) in 1,2-dichloroethane (40 mL) was added 2-methoxyethanamine (1.448 g,
19.28 mmol). The reaction mixture was stirred overnight when sodium
triacetoxyhydroborate (4.09 g, 19.28 mmol) was added and the mixture was stirred
and additional 3 hr. The organic phase was diluted with DCM (20 mL) and water (20
mL). The mixture was extracted with DCM (20 mL x 3) and the combined organic
layers were washed by brine (30 mL), dried over sodium sulphate and concentrated.
The residue was purified bysilical gel chromatography (MeOH/DCM: 0-20%) to afford
(2R)-4-(6-(2-fluoro-4-(((2-methoxyethyl)amino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-
yD-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (3.1 g,
5.13 mmol, 80 % vyield) as a colorless oil.

LCMS: [M+H] 604.4.

Part B

To a solution of (2R)-4-(6-(2-fluoro-4-(((2-methoxyethyl)amino)methyl)phenyl)-1-
oxoisoquinolin-2(1H)-yl) 2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (3.1g, 5.13 mmol) in ethanol (3 mL) was added a hydrogen chloride
(2.57 ml, 10.27 mmol) solution in dixoane (4M) and the resulting solution was stirred
overnight. The reaction was concentrated, diluted with ethanol (10 mL), tert-butyl

methyl ether (50 mL), and the mixture was stirred for 1 hr. The solid was filtered and
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dried to give (R)-4-(6-(2-fluoro-4-(((2-methoxyethyl)amino)methyl)phenyl)-1-
oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide
hydrochloride (1.6 g, 2.88 mmol, 56 % yield) as a light yellow solid.

LCMS: [M+H] 520.2.

'"H NMR (METHANOL-d4) 8: ppm 8.39 (d, J = 8.6 Hz, 1H), 7.84 (s, 1H), 7.67-7.75 (m,
2H), 7.46-7.53 (m, 2H), 7.43 (d, J = 7.3 Hz, 1H), 6.79 (d, J = 7.3 Hz, 1H), 4.28-4.42 (m,
3H), 3.89-4.02 (m, 1H), 3.66-3.77 (m, 2H), 3.45 (s, 3H),3.29 - 3.32(m, 2H), 3.13 (s,
3H), 2.57-2.72 (m, 1H), 2.41 (ddd, J = 13.2, 11.2, 5.2 Hz, 1H), 1.75 (s, 3H).

Example 68. (2R)-4-[6-(2-fluoro-4-{[(2-methoxy-2-
methylpropyl)amino]lmethyl}phenyl)-1-0x0-1,2-dihydroisoquinolin-2-yl]-N-

hydroxy-2-methanesulfonyl-2-methylbutanamide

I
o) 0=8=0 ,
N/\)E\WN‘OH
i
MR O
~o N F
Part A

A flask was charged with potassium carbonate (5.51 g, 39.9 mmol), PdCl(dppf) (1.459 g,
1.994 mmol), (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl 2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (10g, 19.94 mmol) and (2-fluoro-4-
formylphenyl)boronic acid (4.35 g, 25.9 mmol) and heated to 100 °C for 30 min. The
organic phase was diluted with DCM (20 mL) and extracted with DCM (10 ml x 3) and the
combined organic layers were washed with water (20 mL), brine (30 mL), dried with
sodium sulphate and concentrated. The residue was purified by silica gel
chromatography (EtOAc/DCM: 10-100%) to afford (2R)-4-(6-(2-fluoro-4-formylphenyl)-1-
oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (9.8 g, 18.00 mmol, 90 % yield) as a colorless oil.

LCMS: [M+H] 545.2.

Part B

To a solution of (2R)-4-(6-(2-fluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.2 g, 4.04 mmol) in 1,2-
dichloroethane (30 mL) at 0 °C was added 2-methoxy-2-methylpropan-1-amine (1.250 g,

12.12 mmol). The reaction mixture was stirred at room temperature overnight and
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sodium triacetoxyhydroborate (2.57 g, 12.12 mmol) was added at 0 °C. The reaction was
allowed to warm to room temperature and was sirred for 1 hr. The reaction was diluted
with DCM (20 mL) and water (20 mL) and the aqueous phase was extracted with DCM
(20 ml x 3). The combined organic layers were washed with brine (30 mL), dried over
sodium sulphate and concentrated. The residue was purified by silical gel
chromatography (MeOH/DCM: 0-20%) to afford (2R)-4-(6-(2-fluoro-4-(((2-methoxy-2-
methylpropyl)amino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.32 g, 3.67 mmol, 91 %
yield) as a colorless oil.

LCMS: [M+H] 632.4.

Part C

To a solution of (2R)-4-(6-(2-fluoro-4-(((2-methoxy-2-methylpropyl)amino)methyl)phenyl)-
1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (2.32g, 3.67 mmol) in ethanol (3 mL) was added a 4M solution of
hydrogen chloride in dioxane (2.75 ml, 11.02 mmol). The reaction was stirred at room
temperature overnight, was concentrated and diluted with ethanol (10 mL) and tert butyl
methyl ether (50 mL). The mixture was sirred at room temperature for 1 hr. A precipitate
formed and the solid was filtered to give (R)-4-(6-(2-fluoro-4-(((2-methoxy-2-
methylpropyl)amino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide hydrochloride (2.1 g, 3.60 mmol, 98 % yield) as light yellow
solid.

LCMS: [M+H] 548.3.

'"H NMR (METHANOL-d4) &: ppm 8.37 (d, J = 8.3 Hz, 1H), 7.83 (s, 1H), 7.66-7.74 (m,
2H), 7.53 (d, J = 9.6 Hz, 2H), 7.42 (d, J = 7.3 Hz, 1H),6.78 (d, J = 7.3 Hz, 1H), 4.28-4.43
(m, 3H), 3.94 (td, J=12.0, 4.8 Hz, 1H), 3.26 (s, 3H), 3.13 (s, 3H), 3.09 (s, 2H), 2.59-2.71
(m, 1H), 2.34-2.46 (m, 1H), 1.75 (s, 3H), 1.30 (s, 6H).

Example 69. (2R)-4-(6-{4-[(dimethylamino)methyl]-2,3-difluorophenyl}-1-oxo0-1,2-
dihydroisoquinolin-2-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

0=8=0

|
Q H
N/\)Q\I(N‘OH
"
S U
~o N F
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Part A

A reaction vessel sealed with potassium carbonate (2.76 g, 19.94 mmol), PdCl»(dppf)
(0.730 g, 0.997 mmol), (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 10) (5 g,
9.97 mmol) and (2,3-difluoro-4-formylphenyl)boronic acid (2.410 g, 12.96 mmol) was
heated in a microwave to 100 °C for 30 min. The organic phase was diluted with DCM
(20 mL) and extracted with DCM (10 ml x 3) and then washed with water (20 mL), brine
(30 mL), dried over sodium sulphate and concentrated. The residue was purified with
silica gel chromatography (MeOH/DCM: 0-20%) to afford (2R)-
4-(6-(2,3-difluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-
N-

((tetrahydro-2H-pyran-2-yl)oxy)butanamide (3.9 g, 6.93 mmol, 70 % yield) as a colorless
oil.

LCMS: [M+Na] 585.3.

Part B

To a solution of (2R)-4-(6-(2,3-difluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-

2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (2 g, 3.56 mmol) in 1,2-
dichloroethane (30 mL) at 0 °C was added dimethylamine (2M, solution in THF) (26.7 mL,
53.3 mmol). The reaction mixture was stirred at room temperature overnight. Sodium
triacetoxyhydroborate (2.260 g, 10.67 mmol) was added at 0 °C and the mixture was
allowed to warm to room temperature and stirred for 2 hr. The organic phase was diluted
with DCM (20 mL) and water (20 mL). The mixture was extracted with DCM (20 ml x 3)
and the combined organic layers were washed with brine (30 mL), dried over sodium
sulphate and concentrated. The residue was purified by silica gel chromatography
(MeOH/DCM: 0-20%) to afford (2R)-4-(6-(4-((dimethylamino)methyl)-2,3-difluorophenyl)-
1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (1.93 g, 3.26 mmol, 92% yield) as a colorless oil.

LCMS: [M+H] 592.3.

Part C
To a solution of (2R)-4-(6-(4-((dimethylamino)methyl)-2,3-difluorophenyl)-1-

oxoisoquinolin-
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2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (1.93
g,

3.26 mmol) in ethanol (3 mL) was added 4M hydrogen chloride solution in dioxane (2.45
ml, 9.79 mmol). The resulting solution was stirred at room temperature overnight. The
reaction was concentrated and the residue taken up with ethanol (10 mL) and tert-butyl
methyl ether (50 mL). The mixture was sirred at room temperature for 1 hr. The solid
was filtered to give (R)-4-(6-(4-((dimethylamino)methyl)-2,3-difluorophenyl)-1-
oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide hydrochloride
(1.36 g, 2.500 mmol, 77 % vyield) as a light yellow solid.

LCMS: [M+H] 508.2.

'"H NMR (METHANOL-d4) d: ppm 8.42 (d, J=8.3Hz, 1H), 7.88 (s,1H),7.74 (d, J=8.3
Hz, 1 H), 7.55 (br.s 2 H),7.46 (d, J=7.3Hz, 1 H),6.81 (d,J=7.1 Hz, 1 H), 4.56 (s, 2 H),
4.31-4.42 (m, 1 H), 3.91-4.03 (m, 1 H), 3.14 (s, 3 H), 3.00 (s, 6 H), 2.59-2.71 (m, 1 H),
2.34-2.49 (m, 1 H), 1.76 (s, 3 H).

Example 70. (2R)-4-[6-(2-fluoro-4-{[(3-
methoxypropyl)(methyl)amino]lmethyl}phenyl)-1-oxo0-1,2-dihydroisoquinolin-2-
yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

To a solution of (2R)-4-(6-(2-fluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.2 g, 4.04 mmol) in 1,2-
dichloroethane (30 mL) at 0 °C was added 3-methoxy-N-methylpropan-1-amine

(1.250 g, 12.12 mmol) and the reaction mixture was stirred at room temperature
overnight. Sodium triacetoxyhydroborate (2.57 g, 12.12 mmol) was added at 0 °C and the
mixture was

allowed to warm to room temperature and stirred for 2 hr. The organic phase was diluted
with DCM (20 mL) and water (20 mL) was added. The mixture was extracted with DCM
(20 ml x 3) and the combined organic layers were washed with brine (30 mL), dried over
sodium sulphate and evaporated in vacuo and the residue was purified by silica gel

chromatography (MeOH/DCM: 0-20%) to afford (2R)-4-(6-(2-fluoro-4-(((3-
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methoxypropyl)(methyl)amino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.1 g, 3.32 mmol, 82 %
yield) as a colorless oil.

LCMS: [M+H] 632.4.

Part B

To a solution of (2R)-4-(6-(2-fluoro-4-(((3-methoxypropyl)(methyl)amino)methyl)phenyl)-1-
oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (2.1 g, 3.32 mmol) in ethanol (3 mL) was added a 4M solution of
hydrogen chloride in dioxane (2.493 ml, 9.97 mmol). The resulting solution was stirred at
room temperature overnight. The reaction was concentrated and diluted with ethanol (10
mL) and tert-butyl methyl ether (50 mL) and the mixture was stirred at room temperature
for 1 hr. The solid was filtered to afford (R)-4-(6-(2-fluoro-4-(((3-
methoxypropyl)(methyl)amino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide hydrochloride (1.78 g, 3.05 mmol, 92 % vyield) as a
light yellow solid.

LCMS: [M+H] 548.3.

'"H NMR (DEUTERIUM OXIDE) d: ppm 7.62 (d, J = 8.1 Hz, 1H), 6.96-7.30 (m, 5H), 6.80
(d, J=6.3 Hz, 1H), 6.14 (d, J = 6.3 Hz, 1H), 4.21 (br. s., 2H), 3.73 (br. s., 1H), 3.33-3.53
(m, 3H), 3.06-3.25 (m, 5H), 3.00 (s, 3H), 2.72 (s, 3H), 2.25 (br. s., 1H), 1.92 (br. s., 3H),
1.52 (s, 3H).

Example 71. (2R)-4-[6-(2-fluoro-4-{[(3-
methoxypropyl)(methyl)amino]lmethyl}phenyl)-1-oxo0-1,2-dihydroisoquinolin-2-
yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A
To a solution of (2R)-4-(6-(2,3-difluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-
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2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (1.9 g, 3.38 mmol) in
1,2-

dichloroethane (30 mL) at 0 °C was added 2-methoxyethanamine (3.80 g, 50.7 mmol).
The reaction mixture was stirred at room temperature overnight. Sodium
cyanoborohydride (0.637 g, 10.13 mmol) was added at 0 °C and the mixture was allowed
to warm to room temperature and stirred for 1 hr. The organic phase was diluted with
DCM (20 mL) and water (20 mL) was added. The mixture was extracted with DCM (20 mi
X 3) and the combined organic layers were washed with brine (30 mL), dried over sodium
sulphate and evaporated in vacuo and the residue was purified silica gel chromatography
(MeOH/DCM: 0-20%) to afford (2R)-4-(6-(2,3-difluoro-4-(((2-
methoxyethyl)amino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (1.7 g, 2.73 mmol, 81 %
yield)

as a colorless oil.

LCMS: [M+H] 622.3

Part B

To a solution of (2R)-4-(6-(2,3-difluoro-4-(((2-methoxyethyl)amino)methyl)phenyl)-1-
oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (1.7 g, 2.73 mmol) in ethanol (3 mL), was added a 4M solution of
hydrogen chloride in dioxane (2.051 ml, 8.20 mmol). The resulting solution was stirred at
room temperature overnight. The reaction was concentrated and diluted with ethanol (10
mL) and tert-butyl methyl ether (50 mL), and then the mixture was stirred at room
temperature for 1 hr. The residue was filtered to give the product (R)-4-(6-(2,3-difluoro-4-
(((2-methoxyethyl)amino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-
2-(methylsulfonyl)butanamide, trifluoroacetic acid salt (1.03 g, 1.581 mmol, 58 % vyield) as
a light yellow solid.

LCMS: [M+H] 538.2.

"H NMR (METHANOL-d4) 6: ppm 8.40 (d, J=8.3 Hz, 1 H), 7.86 (s, 1 H), 7.71 (d, J=8.6
Hz, 1 H), 7.47-7.55 (m, 2 H), 7.45 (d, J=7.3 Hz, 1H), 6.80 (d, J = 7.3 Hz, 1 H), 4.45 (s, 2
H), 4.36 (ddd, J =12.9, 11.0, 5.2 Hz, 1 H), 3.96 (ddd, J=12.9, 11.2, 4.9 Hz, 1 H), 3.71-
3.76 (m, 2 H), 3.46 (s, 3 H), 3.35-3.40 (m, 2 H), 3.13 (s, 3 H), 2.59-2.72 (m, 1 H), 2.41
(ddd, J=13.3,11.1, 5.2 Hz, 1 H), 1.75 (s, 3 H).
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Example 72. (2R)-4-[6-(4-{[(2-ethoxyethyl)amino]methyl}-2-fluorophenyl)-1-0xo-
1,2-dihydroisoquinolin-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
|
0O 0= =OkI
O
o)

/\O/\/kl
Part A

A reaction vessel was sealed with potassium carbonate (5.51 g, 39.9 mmol), PdClx(dppf)
(1.459 g, 1.994 mmol), (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 10) (10 g,
19.94 mmol) and (2-fluoro-4-formylphenyl)boronic acid (4.35 g, 25.9 mmol) and heated to
100 °C for 30 min. The organic phase was diluted with DCM (20 mL) and extracted with
DCM (10ml x 3) and then washed with water (20 mL), brine (30 mL), dried over sodium
sulphate and evaporated in vacuo and the obtained residue was purified silica gel
chromatography (EtOAc/Hexanes: 0-100%) to afford
(2R)-4-(6-(2-fluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (8.9 g, 16.34 mmol, 82 %
yield) as a colorless oil.

LCMS: [M+23] 567.2.

Part B

To a solution of (2R)-4-(6-(2-fluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.3 g, 4.22 mmol) in 1,2-
dichloroethane (30 mL) at 0 °C was added 2-ethoxyethanamine (1.129 g, 12.67

mmol). The reaction mixture was stirred at room temperature overnight. Sodium
triacetoxyhydroborate (2.69 g, 12.67 mmol) was added at 0 °C and the mixture was
allowed to warm to room temperature and stirred for 1 h. The organic phase was diluted
with DCM (20 mL) and water (20 mL) was added. The mixture was extracted with DCM
(20 ml x 3) and the combined organic layers were washed with brine (30 mL), dried over
sodium sulphate and evaporated in vacuo and the residue was purified by silica gel
chromatography (MeOH/DCM: 0-20%) to afford (2R)-4-(6-(4-(((2-
ethoxyethyl)amino)methyl)-2-fluorophenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.2 g, 3.56 mmol, 84 %

yield) as a colorless oil.
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LCMS: [M+H] 618.3.

Part C

To a solution of (2R)-4-(6-(4-(((2-ethoxyethyl)amino)methyl)-2-fluorophenyl)-1-
oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (2.2 g, 3.56 mmol) in ethanol (3 mL) was added a 4M solution of
hydrogen chloride in dioxane (2.67 ml, 10.68 mmol). The resulting solution was stirred at
room temperature overnight. The reaction was concentrated and diluted with ethanol (10
mL) and tert-butyl methyl ether (50 mL) and the mixture was stirred at room temperature
for 1 hr. The solid was filtered to afford (R)-4-(6-(4-(((2-ethoxyethyl)amino)methyl)-2-
fluorophenyl)-1-oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide, hydrochloride (1.49 g, 2.61 mmol, 73 % yield) as a light
yellow solid.

LCMS: [M+H] 534.2.

'"H NMR (METHANOL-d4) d: ppm 8.38 (d, J = 8.3 Hz, 1 H), 7.83 (s, 1 H), 7.65 - 7.75 (m,
2 H), 7.45-7.53 (m, 2 H),7.42(d, J=7.3Hz,1H),6.78 (d, J=7.3 Hz, 1 H), 4.30-4.40 (m,
3 H), 3.90-4.00 (m, 1 H), 3.77 (t, J=4.8 Hz, 2 H), 3.62 (q, J = 6.9 Hz, 2 H), 3.13 (s, 3 H),
2.58-2.71 (m, 1 H), 2.34-2.46 (m, 1 H), 1.75 (s, 3 H), 1.27 (t, J=7.1 Hz, 3 H).

Example 73. (2R)-4-{6-[2-fluoro-4-({[2-(propan-2-
yloxy)ethyllamino}methyl)phenyl]-1-o0x0-1,2-dihydroisoquinolin-2-yI}-N-hydroxy-

2-methanesulfonyl-2-methylbutanamide

To a solution of (2R)-4-(6-(2-fluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (0.5 g, 0.918 mmol) in 1,2-
dichloroethane (30 mL) at 0 °C was added 2-isopropoxyethanamine (0.284 g, 2.75
mmol). The reaction mixture was stirred at room temperature overnight. Sodium
triacetoxyhydroborate (0.584 g, 2.75 mmol) was added at 0 °C and the mixture was
allowed to warm to room temperature and stirred for 5 hr. The organic phase was diluted
with DCM (20 mL) and water (20 mL) and the mixture was extracted with DCM (20 ml x
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3). The combined organic layers were washed with brine (30 mL), dried over sodium
sulphate and evaporated in vacuo and the residue was purified by silica gel
chromatography (MeOH/DCM: 0-20%) to afford (2R)-4-(6-(2-fluoro-4-(((2-
isopropoxyethyl)amino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (0.52 g, 0.823 mmol, 90 %
yield) as a colorless oil.

LCMS: [M+H] 632.4.

Part B

To a solution of (2R)-4-(6-(2-fluoro-4-(((2-isopropoxyethyl)amino)methyl)phenyl)-1-
oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (0.52 g, 0.823 mmol) in ethanol (3 mL) was added a 4M solution of
hydrogen chloride in dioxane (0.617 ml, 2.469 mmol) and the solution was stirred at room
temperature overnight. The reaction was concentrated, diluted with DMSO and purified by
reverse phase HPLC (5-70%, MeCN/H-0, 0.1% TFA) to afford (R)-4-(6-(2-fluoro-4-(((2-
isopropoxyethyl)amino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide hydrochloride (0.2 g, 0.342 mmol, 41.6 % yield) as a white
powder.

LCMS: [M+H] 548.2.

"H NMR (DEUTERIUM OXIDE) d: ppm 7.76 (br. s., 1H), 7.10-7.39 (m, 5H), 6.89 (br. s.,
1H), 6.30 (br. s., 1 H), 4.20 (br. s., 2H), 3.80 (br. s., 1H), 3.44-3.72 (m, 4H), 3.16 (br. s.,
2H), 3.02 (br. s., 3H), 2.33 (br. s., 1H), 2.02 (br. s., 1H), 1.55 (br. s., 3H), 1.06 (d, J = 5.8
Hz, 6H).

Example 74. (2R)-4-[6-(2-fluoro-4-{[(2-
hydroxyethyl)(methyl)amino]methyl}phenyl)-1-oxo0-1,2-dihydroisoquinolin-2-yl]-

N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A
To a solution of (2R)-4-(6-(2-fluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.3 g, 4.22 mmol) in 1,2-
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dichloroethane (30 mL) at 0 °C was added 2-(methylamino)ethanol (0.952 g, 12.67
mmol) and the reaction mixture was stirred at room temperature overnight. Sodium
triacetoxyhydroborate (2.69 g, 12.67 mmol) was added at 0 °C and the mixture was
allowed to warm to room temperature and stirred for 1 hr. The organic phase was diluted
with DCM (20 mL) and water (20 mL) and the mixture was extracted with DCM (20 ml x
3). The combined organic layers were washed with brine (30 mL), dried over sodium
sulphate and evaporated in vacuo and the residue was purified by silica gel
chromatography (MeOH/DCM: 0-20%) to afford (2R)-4-(6-(2-fluoro-4-(((2-
hydroxyethyl)(methyl)amino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.3 g, 3.81 mmol, 90 %
yield) as a colorless oil.

LCMS: [M+H] 604.3.

Part B

To a solution of (2R)-4-(6-(2-fluoro-4-(((2-hydroxyethyl)(methyl)amino)methyl)phenyl)-1-
oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (2.23 g, 3.69 mmol) in ethanol (3 mL) was added a 4M solution of
hydrogen chloride in dioxane (2.77 mL, 11.08 mmol) and the solution was stirred at room
temperature for

overnight. The reaction was concentrated, diluted with ethanol (10 mL) and tert-butyl
methyl ether (50 mL) and the mixture was stirred at room temperature for 1 hr. The solid
was filtered to afford (R)-4-(6-(2-fluoro-4-(((2-hydroxyethyl)(methyl)amino)methyl)phenyl)-
1-oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide
trifluoroacetic acid salt (1.63 g, 2.57 mmol, 70 % vyield) as a light yellow solid.

LCMS: [M+H] 520.0.

'"H NMR (DEUTERIUM OXIDE) d: ppm 7.55 (d, J = 8.3 Hz, 1H), 7.10-7.19 (m, 3H), 7.03
(d, J=8.3 Hz, 1H), 6.98 (s, 1H), 6.70 (d, J = 7.3 Hz, 1H), 6.04 (d, J = 7.3 Hz, 1H), 4.24-
4.37 (m, 1H), 4.07-4.21 (m, 1H), 3.77-3.85 (m, 2H), 3.57-3.72 (m, 1H), 3.32-3.44 (m, 1H),
3.24 (br. s., 1H), 3.14 (br. s., 1H), 2.98 (s, 3H), 2.74 (s, 3H), 2.12-2.25 (m, 1H), 1.84-1.98
(m, 1H), 1.48 (s, 3H).

Example 75. (2R)-4-(6-{4-[(cyclopropylamino)methyl]phenyl}-1-0x0-1,2-
dihydroisoquinolin-2-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
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To a reaction vessel sealed with potassium carbonate (165 mg, 1.197 mmol), PdCl»(dppf)
(43.8 mg, 0.060 mmol), (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 10)(300mg,
0.598 mmol) was added (4-formylphenyl)boronic acid (117 mg, 0.778 mmol) and the
reaction heated in a microwave to 110 °C for 30 min. The organic phase was diluted with
DCM (20 mL) and extracted with DCM (10mL x 3) and washed with water (20 mL), brine
(30 mL), dried over sodium sulphate and evaporated in vacuo. The residue was purified
by silica gel chromatography (MeOH/DCM: 0-20%) to afford (2R)-4-(6-(4-formylphenyl)-1-
oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (190 mg, 0.361 mmol, 60 % yield) as a colorless oil.

LCMS: [M+Na] 549.2.

Part B

To a solution of (2R)-4-(6-(4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.5 g, 4.75 mmol) in 1,2-
dichloroethane (30 mL) was added cyclopropanamine (0.813 g, 14.24 mmol), The
reaction mixture was stirred at room temperature overnight. Sodium cyanoborohydride
(0.895 g, 14.24 mmol) was added and the mixture was stirred for 1 hr. The organic
phase was diluted with DCM (20 mL) and water (20 mL) was added. The mixture was
extracted with DCM (20 mL) X 3) and the combined organic layers were washed with
brine (30 mL), dried over sodium sulphate and concentrated. The residue was purified by
silica gel chromatography (MeOH/DCM: 0-20%) to afford (2R)-4-(6-(4-
(cyclopropylamino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-
N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (1.9 g, 3.35 mmol, 71 % yield) as a
colorless oil.

LCMS: [M+H] 568.

Part C
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To a solution of (2R)-4-(6-(4-(cyclopropylamino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-
yh-

2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (1.9 g, 3.35
mmol) in ethanol (3 mL) was added a 4M solution of hydrogen chloride in dioxane (2.51
mL, 10.04 mmol). The resulting solution was stirred at room temperature overnight. The
reaction was oncentrated and diluted with ethanol (10 mL) and tert-butyl methyl ether
(50mL) and the mixture was sirred for 1 hr. The solid was fitered to give the product (R)-
4-(6-(4-(cyclopropylamino)methyl)phenyl)-1-oxoisoquinolin-2(1 H)-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide hydrochloride (1.63 g, 3.13 mmol, 94 % vyield) as a
light yellow solid.

LCMS: [M+H] 484.2,

"H NMR (400 MHz, METHANOL-d4) &: ppm 0.88-1.02 (m, 4H), 1.75 (s, 3H), 2.40 (ddd, J
=13.26, 11.12, 5.18 Hz, 1H), 2.57-2.70 (m, 1H), 2.79-2.91 (m, 1H), 3.13 (s, 3H), 3.85-
3.99 (m, 1H), 4.26 -4.48 (m, 3H), 6.82 (d, J =7.33 Hz, 1H), 7.42 (d, J = 7.33 Hz, 1H), 7.68
(d, J =8.34 Hz, 2H), 7.80-7.96 (m, 4H), 8.40 (d, J = 8.34 Hz, 1H).

Example 76. (2R)-4-(6-{4-[(cyclopropylamino)methyl]-2-fluorophenyl}-1-oxo0-1,2-
dihydroisoquinolin-2-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

A reaction vessel was sealed with potassium carbonate (5.51 g, 39.9 mmol), PdClx(dppf)
(1.459 g, 1.994 mmol), (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (10 g, 19.94 mmol) and (2-
fluoro-4-formylphenyl)boronic acid (4.35 g, 25.9 mmol) and heated to 100 °C for 30 min.
The organic phase was diluted with DCM (20 mL) and extracted with DCM (10mL x 3).
The solution was washed with water (20 mL), brine (30 mL), dried over sodium sulphate
and evaporated. The residue was purified by silica gel chromatography (EtOAc/hexanes:
0-100%) to afford
(2R)-4-(6-(2-fluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-
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N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (8.9 g, 16.34 mmol, 82 % yield) as a
colorless oil.
LCMS: [M+H] 567.2.

Part B

To a solution of (2R)-4-(6-(2-fluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (0.4 g, 0.734 mmol) in 1,2-
dichloroethane (30 mL) at 0 °C was added cyclopropanamine (0.126 g, 2.203 mmol) and
the reaction mixture was stirred at room temperature overnight. Sodium
cyanoborohydride (0.138 g, 2.203 mmol) was added at 0 °C and the mixture was allowed
to warm to room temperature and sirred for 1 hr. The organic phase was diluted with
DCM (20 mL) and water (20 mL) was added. The mixture was extracted with DCM (20
mL x 3) and the combined organic layers were washed with brine (30 mL), dried over
sodium sulphate and evaporated and the residue was purified by silica gel
chromatography (MeOH/DCM: 0-20%) to afford (2R)-4-(6-(4-(cyclopropylamino)methyl)-
2-fluorophenyl)-1-oxoisoquinolin-2(1H)-y)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2 H-
pyran-2-yoxy)butanamide (0.36 g, 0.615 mmol, 84 % vyield) as a colorless oil.

LCMS: [M+H] 586.3.

Part C

To a solution of (2R)-4-(6-(4-(cyclopropylamino)methyl)-2-fluorophenyl)-1-oxoisoquinolin-

2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (0.36

g,

0.615 mmol) in ethanol (3 mL) was added a 4M solution of hydrogen chloride in dioxane

(0.461 mL, 1.844 mmol) and was stirred at room temperature overnight. The reaction was

oncentrated

and diluted with ethanol (10 mL) and tert-butyl methyl ether (50 mL) and stirred at room

temperature for 1 hr. The solid was filtered to give the product (R)-4-(6-(4-

(cyclopropylamino)methyl)-2-fluorophenyl)-1-oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-

methyl-

2-(methylsulfonyl)butanamide hydrochloride (79 mg, 0.147 mmol, 24 % yield) as a light

yellow solid.

LCMS: [M+H] 502.2.

'"H NMR (METHANOL-d4) d: ppm 8.42 (d, J = 8.6 Hz, 1H), 7.86 (s, 1H), 7.69-7.77 (m,

2H), 7.40-7.54 (m, 3H), 6.81 (d, J = 7.3 Hz, 1H), 4.43 (s, 2H), 4.33-4.41 (m, 1H), 3.95 (id,
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J=12.0, 5.1 Hz, 1 H), 3.13 (s, 3H), 2.79-2.91 (m, 1H), 2.59 - 2.72 (m, 1H), 2.34-2.48 (m,
1H), 1.75 (s, 3H), 0.94-1.01 (m, 4H).

Example 77. (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-(1-ox0-6-{4-[(1,2,2-
trimethylhydrazin-1-yl)methyl]phenyl}-1,2-dihydroisoquinolin-2-yl)butanamide

| = 0]
\N,N O

|
Part A
To a solution of 2-(4-(bromomethyl)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (500
mg, 1.684 mmol) in N,N-dimethylformamide (10 mL) was added DIPEA (0.735 mL, 4.21
mmol) and 1,1,2-trimethylhydrazine (374 mg, 5.05 mmol). The reaction mixture was
heated to 60 °C for 24 hr. The reaction was diluted with DCM (20 mL) and water (10 mL)
and extracted with DCM (20 mL x 3) and the combined organic layers were washed with
brine (30 mL), dried over sodium sulphate and evaporated to afford 1,1,2-trimethyl-2-(4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)hydrazine (321 mg, 1.106 mmol, 66 %
yield) which were used in next step without further purification.
LCMS: [M+H] 291.2.

Part B

A reaction vessel was sealed with potassium carbonate (110 mg, 0.798 mmol),
PdClz(dppf) (29.2 mg, 0.040 mmol), (2R)-4-(6-bromo-1-oxoisoquinolin-2(1 H)-yl)-2-
methyl-

2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (200 mg, 0.399 mmol)
and

1,1,2-trimethyl-2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)hydrazine (116
mg,

0.399 mmol) and was heated in a microwave to 110 °C for 30 min. The organic phase
was diluted with DCM (20 mL), extracted with DCM (10 mL x 3) and washed with water
(20 mL), brine 30 (mL), dried over sodium sulphate and concentrated. The resulting
residue was purified with silica gel chromatography (MeOH/DCM: 0-20%) to afford (2R)-
2-methyl-2-(methylsulfonyl)-4-(1-ox0-6-(4-(1,2,2-

trimethylhydrazinyl)methyl)phenylisoquinolin-2(1
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H)-yl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (120 mg, 0.127 mmol, 32 % vyield) as
a colorless oil.

LCMS: [M+H] 585.2.

N31162-42

Part C

To a solution of (2R)-2-methyl-2-(methylsulfonyl)-4-(1-oxo-6-(4-(1,2,2-
trimethylhydrazinyl)methyl)phenyl)isoquinolin-2(1H)-yl)-N-(tetrahydro-2H-pyran-2-
yhoxy)butanamide (0.12 g, 0.205 mmol) in ethanol (3 mL) was added a 4M solution of
hydrogen chloride in dioxane (0.154 mL, 0.616 mmol) and the resulting solution was
stirred at room temperature overnight. The reaction was concentrated, diluted with
DMSO and purified by preparative HPLC (5-70% MeCN/H20, 0.1% TFA) to afford (R)-N
hydroxy-2-methyl-2-(methylsulfonyl)-4-(1-oxo0-6-(4-(1,2,2
trimethylhydrazinyl)methyl)phenyl)isoquinolin-2(1 H)-yl)butanamide trifluoroacetic acid
salt (5.3 mg, 8.62 ymol, 4.20 % vyield) as a white powder.

LCMS: [M+H] 501.2.

"H NMR (METHANOL-d4) 6: ppm 8.43 (d, J = 8.3 Hz, 1H), 7.94 (s, 1H), 7.80 -7.89 (m,
3H), 7.59 (d, J=8.1 Hz, 2H), 7.44 (d, J = 7.6 Hz, 1H), 6.84 (d, J = 7.3 Hz, 1H), 4.30-4.46
(m, 1H), 4.18 (br. s., 2H), 3.84-3.99 (m, 1H), 3.00-3.21 (m, 9H), 2.55-2.78 (m, 4H), 2.32-
2.53 (m, 1H),

1.75 (s, 3H).

Example 78. (2R)-N-hydroxy-2-methanesulfonyl-4-(6-{4-
[(methoxyamino)methyl]phenyl}-1-ox0-1,2-dihydroisoquinolin-2-yl)-2-

H
methylbutanamide o7

Part A
A reaction vessel was sealed with potassium carbonate (110 mg, 0.798 mmol),
PdClx(dppf) (29.2 mg, 0.040 mmol), (2R)-4-(6-bromo-1-oxoisoquinolin-2(1 H)-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (200 mg, 0.399
mmol) and O-methyl-N-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
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yhbenzyl)hydroxylamine (105 mg, 0.399 mmol) and heated in a microwave to 110 °C for
30 min. The organic phase was diluted with DCM (20 mL), extracted with DCM (10 mL x
3) and then washed with water (20 mL), brine (30 mL), dried over sodium sulphate and
concentrated. The residue was purified silica gel chromatography (MeOH/DCM: 0-20%)
to afford (2R)-4-(6-(4-(methoxyamino)methyl)phenyl)-1-oxoisoquinolin-2(1 H)-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (230 mg, 0.322
mmol, 81%yield) as a colorless oil.

LCMS: [M+H] 558.2.

Part B

To a solution of (2R)-4-(6-(4-(methoxyamino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide hydrochloride
(260 mg, 0.438 mmol) in ethanol (3 mL) was added a 4M solution of hydrogen chloride in
dioxane (0.328 mL, 1.313 mmol) and was stirred at room temperature overnight. The
reaction was concentrated, diluted with DMSO and purified by preparative HPLC (5-70%,
MeCN/H20, 0.1% TFA) to afford (R)-N-hydroxy-4-(6-(4-(methoxyamino)methyl)phenyl)-1-
oxoisoquinolin-2(1 H)-yl)-2-methyl-2-(methylsulfonyl)butanamide hydrochloride (134 mg,
0.263 mmol, 60% yield) as a white solid.

LCMS: [M+H] 474.1.

"H NMR (METHANOL-d4) d: ppm 8.37 (d, J = 8.3 Hz, 1H), 7.76-7.94 (m, 4H), 7.68 (d, J =
7.3Hz,2H),7.39(d, J=7.1 Hz, 1H), 6.79 (d, J = 7.1 Hz, 1H), 4.60 (s, 2H), 4.23-4.40 (m,
1H), 3.94-4.08 (m, 3H), 3.79-3.95 (m, 1H), 3.12 (s, 3H), 2.56-2.68 (m, 1H), 2.30-2.45 (m,
1H), 1.74 (s, 3H).

Example 79. (2R)-4-(6-{4-[(2,2-dimethylhydrazin-1-yl)methyl]phenyl}-1-0x0-1,2-
dihydroisoquinolin-2-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

I
0=$=0

* kLOH
o

Part A
To a solution of (2R)-4-(6-(4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (0.4 g, 0.760 mmol) in 1,2-

dichloroethane (15 mL) at 0 °C was added 1,1-dimethylhydrazine (0.137 g, 2.279
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mmol) and the reaction mixture was stirred at room temperature overnight. Sodium
cyanoborohydride (0.143 g, 2.279 mmol) was added at 0 °C, the mixture was allowed to
warm to room temperature and was stirred for 1 hr. The organic phase was diluted with
DCM (20 mL) and water (20 mL) was added. The mixture was extracted with DCM (20
mL x 3) and the combined organic layers were washed with brine (30 mL), dried over
sodium sulphate and evaporated in vacuo. The residue was purified silica gel
chromatography (MeOH/DCM: 0-20%) to afford (2R)-4-(6-(4-(2,2-
dimethylhydrazinyl)methyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-
N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (260 mg, 0.456 mmol, 60 % vyield) as a
colorless oil.

LCMS: [M+H] 571.3.

Part B

To a solution of (2R)-4-(6-(4-(2,2-dimethylhydrazinyl)methyl)phenyl)-1-oxoisoquinolin-
2(1H)-yD-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (260
mg, 0.456 mmol) in ethanol (3 mL) was added a 4M solution of hydrogen chloride (0.342
mL, 1.367 mmol). The resulting solution was stirred at room temperature overnight. The
reaction was concentrated, then diluted with DMSO and purified by preparative HPLC (5-
70% MeCN/H;0, 0.1% TFA) to afford (R)-4-(6-(4-(2,2-dimethylhydrazinyl)methyl)phenyl)-
1-oxoisoquinolin-2(1 H)-yl)-N hydroxyl-2-methyl-2-(methylsulfonyl)butanamide
hydrochloride (123 mg, 0.235 mmol, 52 % yield) as a white powder.

LCMS: [M+H] 487.2.

"H NMR (METHANOL-d4) 6: ppm 8.42 (d, J = 8.3 Hz, 1H), 7.93 (s, 1H), 7.80-7.88 (m,
3H), 7.61 (d, J=7.8 Hz, 2H), 7.43 (d, J = 7.3 Hz, 1H), 6.83 (d, J = 7.3 Hz, 1H), 4.19-4.49
(m, 3H), 3.87-4.03 (m, 1H), 2.93-3.21 (m, 9H), 2.62-2.71 (m, 1H), 2.36-2.48 (m, 1H), 1.75
(s, 3H).
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Example 80. (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-(6-{4-[2-(morpholin-
4-yl)ethyl]phenyl}-1-ox0-1,2-dihydroisoquinolin-2-yl)butanamide

N

0

Part A

A reaction vessel was sealed with K.COs (110 mg, 0.798 mmol), PdCl(dppf) (29.2 mg,
0.040 mmol), (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2H-pyran-2-yl)oxy)butanamide (200 mg, 0.399 mmol) and (4-(2-
morpholinoethyl)phenyl)boronic acid (122 mg, 0.519 mmol) and was heated in a
microwave to 110 °C for 30 min. The organic phase was diluted with DCM (20 mL),
washed with water (20 mL), brine (30 mL), dried over sodium sulphate and evaporated in
vacuo. The residue was purified silica gel chromatography (MeOH/DCM: 0-20%) to
afford (2R)-2-methyl-2-(methylsulfonyl)-4-(6-(4-(2-morpholinoethyl)phenyl)-1-
oxoisoquinolin-2(1 H)-yl)-N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (220 mg, 0.342
mmol, 86% yield) as a colorless oil.

LCMS: [M+H] 612.8.

Part B

To a solution of (2R)-2-methyl-2-(methylsulfonyl)-4-(6-(4-(2-morpholinoethyl)phenyl)-1-
oxoisoquinolin-2(1H)-yl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (220 mg, 0.36
mmol) in 3 mL of DCM stirred under nitrogen at room temperature was added a 4M
solution of HCI in dioxane (0.5 mL, 2.0 mmol). The reaction mixture was stirred at room
temperature for 2 hr. and concentrated. Methanol (5 mL) and EtOAc (20 mL) were added
and the solid was collected, washed with EtOAc (5 mL x 3), DCM (5 mL x 3) and dried in
vacuo to afforded (R)-N-hydroxy-2-methyl-2-(methylsulfonyl)-4-(6-(4-(2-
morpholinoethyl)phenyl)-1-oxoisoquinolin-2(1 H)-yl)butanamide hydrochloride (59 mg,
0.099 mmol, 28 % yield) as a brown solid.

LCMS: [M+H] 528.4.

"H NMR (DMSO-d6) &: ppm 11.09 (br. s., 2H), 9.28 (br. s.,1H), 8.29 (d, J = 8.1 Hz, 1H),
7.73-8.11 (m, 4H), 7.34-7.59 (m, 3H), 6.75 (d, J = 7.1 Hz, 1H), 4.12-4.30 (m, 1H), 4.00

-235 -



WO 2017/098440 PCT/IB2016/057451

10

15

20

25

30

(d, J = 10.6 Hz, 2H), 3.82 (br. s., 3H), 3.52 (d, J = 8.3 Hz, 4H), 3.11 (br. 5., 8H), 2.09-2.28
(m, 1H), 1.60 (s, 3H).

Example 81. (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-(1-ox0-6-{4-[(2-
oxopyrrolidin-1-yl)methyl]phenyl}-1,2-dihydroisoquinolin-2-yl)butanamide

Part A
NaH (0.384 g, 9.60 mmol) was added to pyrrolidin-2-one (1.188 mL, 12.00 mmol) in
tetrahydrofuran (30 mL) at 0 °C. The reaction mixture was stirred at 20 °C for 0.5 hr when

the mixture was cooled to 0 °C and 1-bromo-4-(bromomethyl)benzene (2.0 g, 8.00 mmol)
was added. The reaction was stirred at 20 °C for 2 hr. and to the mixture was added
EtOAc (80 mL). The mixture was filtered through celite, the filtrate was concentrated
under reduced pressure, and the residue was purified by silica gel chromatography
(EtOACc/ petroleum ether: 1/3) to give 1-(4-bromobenzyl)pyrrolidin-2-one (1.8 g, 7.08
mmol, 89 % yield) as a yellow oil.

LCMS: [M+H] 254.0.

Part B

PdClz(dppf)-CH2Cl. adduct (0.578 g, 0.708 mmol) was added to a solution of 1-(4-
bromobenzyl)pyrrolidin-2-one (1.8 g, 7.08 mmol), 4,4,4'4',5,5,5' 5'-octamethyl-2,2'-
bi(1,3,2-dioxaborolane) (3.60 g, 14.17 mmol) and potassium acetate (2.085 g, 21.25
mmol) in 1,4-dioxane (20 mL) at room temperature under a nitrogen atomsphere. The
reaction mixture was stirred at 80 °C for 3 hr. The mixture was concentrated under
reduced pressure, and the residue was purified by silica gel chromatography
(EtOAc/petroleum ether: 1/3) to give 1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yhbenzyl)pyrrolidin-2-one (1.2 g, 2.80 mmol, 40 % vyield) as a yellow solid.

LCMS: [M+H] 302.3.

Part C
A mixture of 1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)pyrrolidin-2-one
(270 mg, 0.898 mmol), (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
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(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (250 mg, 0.499 mmol),
K2COs (138 mg, 0.997 mmol) and PdCl:(dppf) (36.5 mg, 0.050 mmol) in acetonitrile (6
mL) and water (1 mL) under a nitrogen atomsphere was heated to 80 °C for 30 min. The
was combined with another batch and was concentrated under reduced pressure, and the
residue was purified by silica gel chromatography (EtOH/DCM: 1/80) to give (2R)-2-
methyl-2-(methylsulfonyl)-4-(1-0x0-6-(4-(2-oxopyrrolidin-1-yl)methyl)phenyl)isoquinolin-
2(1H)-yD)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (320 mg, 0.497 mmol, 100 %
yield) as a brown solid.

LCMS: [M+H-THP] 512.1.

Part D

To a stirred solution of (2R)-2-methyl-2-(methylsulfonyl)-4-(1-0x0-6-(4-(2-oxopyrrolidin-1-
ylmethyl)phenylisoquinolin-2(1H)-yl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (290
mg, 0.487 mmol) in methanol (6 mL) and dichloromethane (6 mL) was added a 4M
solution of HCI (6.09 mL, 24.34 mmol) in 1,4-dioxane at room temperature and this
mixture was stirred for 2 hr. The mixture was combined with another batch and was
concentrated under reduced pressure and the residue was purified by reverse phase
HPLC to give (R)-N-hydroxy-2-methyl-2-(methylsulfonyl)-4-(1-ox0-6-(4-(2-oxopyrrolidin-1-
ylmethyl)phenyl)isoquinolin-2(1H)-yl)butanamide (70 mg, 0.135 mmol, 28 % yield) as a
white solid.

LCMS: [M+H] 512.2.

"H NMR (500 MHz, DMSO-d6) d: ppm 11.07 (s 1H), 8.29 (d, J=8.5Hz, 1H), 7.97 d, J =
1.5 Hz, 1H), 7.83 (dd, J1 =8.5Hz, J2=1.5Hz, 1H),7.79 (d, J=8.0 Hz, 2H), 7.48 (d, J =
8.0 Hz, 1H), 7.38 (d, J = 8.0 Hz, 2H), 6.74 (d, J = 7.5 Hz, 1H), 4.44 (s, 2H), 4.22-4.17 (m,
1H), 3.83-3.77 (m, 1H), 3.28 (t, J = 7.0 Hz, 2H), 3.11 (s, 3H), 2.54-2.51 (m, 1H), 2.32 ¢, J
=8.0 Hz, 2H), 2.22 -2.16 (m, 1H), 1.98-1.92 (m, 2H), 1.61 (s, 3H).

Example 82. (2R)-4-[6-(6-{2-[cyclopropyl(methyl)amino]ethoxy}pyridin-3-yl)-1-

oxo0-1,2-dihydroisoquinolin-2-yl]-N-hydroxy-2-methanesulfonyl-2-

methylbutanamide
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Part A

A solution of ethane-1,2-diol (17.63 g, 284 mmol) in tetrahydrofuran (100 mL) was added
NaH (2.273 g, 56.8 mmol) and the mixture was stirred at 0 °C for 30 min. 5-Bromo-2-
fluoropyridine (10 g, 56.8 mmol) was added and the mixture was stirred at room
temperature for 1 hr. To the mixture was added water (100 mL) followed by extraction
with ethyl acetate (100 mL X 3). The combined organic layers were dried over Na;SOg4
and concentrated. The residue was purified by silica gel chromatography
(EtOAc/petroleum ether: 1/5-1/1 ) to give 2-((5 bromopyridin-2-yl)oxy)ethanol (8 g, 34.6
mmol, 61 % yield) as a yellow solid.

LCMS: [M+H] 220.1.

Part B

A solution of 2-((5-bromopyridin-2-yl)oxy)ethanol (2 g, 9.17 mmol) in 1,4-dioxane (200
mL) was added 4,4,4'4'5,5,5',5'-octamethyl-2,2'-bi(1,3,2-dioxaborolane) (2.80 g, 11.01
mmol), PdCl(dppf)-CH.Cl; adduct (0.749 g, 0.917 mmol) and potassium acetate (1.800
g, 18.34 mmol). The reaction mixture was heated to 100 °Cunder N> and stirred
overnight. The mixture was filtered and the filtrate was concentrated to afford (6-(2-
hydroxyethoxy)pyridin-3-yl)boronic acid (2 g, 5.47 mmol, 60 % yield)

LCMS: [M+H] 184.2.

Part C

A solution of (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2H-pyran-2-yl)oxy)butanamide (3 g, 5.98 mmol) in water (10 mL) and
acetonitrile (60 mL) was added potassium carbonate (1.654 g, 11.97 mmol), 2-(5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-yl)oxy)ethanol (2.379 g, 8.98 mmol) and
PdClx(dppf) (0.438 g, 0.598 mmol). The mixture was heated to 80 °C under N and stirred
for 1 hr. The mixture was evaporated in vacuo and the residue was purified by silica gel
chromatography (acetone/petroleum ether 1/5-1/1) to give (2R)-4-(6-(6-(2-
hydroxyethoxy)pyridin-3-yl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-
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(tetrahydro-2H-pyran-2-yl)oxy)butanamide (1.5 g, 2.112 mmol, 35 % yield) as a yellow
solid.
LCMS: [M+H] 560.2.

Part D

A solution of (2R)-4-(6-(6-(2-hydroxyethoxy)pyridin-3-yl)-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (700 mg, 1.251
mmol) in dichloromethane (20 mL) was cooled to 0 °C, Dess-Martin periodinane (1061
mg, 2.502 mmol) was added and the mixture was stirred at 0 °C for 3 hr. The mixture
was filtered and the filtrate was evaporated in vacuo to give (2R)-2-methyl-2-
(methylsulfonyl)-4-(1-0x0-6-(6-(2-oxoethoxy)pyridin-3-ylisoquinolin-2(1H)-yl)-N-
(tetrahydro-2H-pyran-2-yl)oxy)butanamide (500 mg, 0.475 mmol, 38 % yield) as a yellow
solid.

LCMS: [M+H] 558.2.

Part E

A solution of (2R)-2-methyl-2-(methylsulfonyl)-4-(1-0x0-6-(6-(2-oxoethoxy)pyridin-3-
yhisoquinolin-2(1H)-yl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (550 mg, 0.986
mmol)

in dichloromethane (20 mL) was added N-methylcyclopropanamine (140 mg, 1.973
mmol). The mixture was stirred at room temperature for 30 min when sodium
triacetoxyborohydride (418 mg, 1.973 mmol) was added. The mixture was stirred at room
temperature overnight. Water (10 mL) was added and the aqueous layer was extracted
with DCM (20 mL x 3). The combined organic layers were dried over Na,SO,4 and
concentrated to afford (2R)-4-(6-(6-(2-(cyclopropyl(methyl)amino)ethoxy)pyridin-3-yl)-1-
oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (500 mg, 0.219 mmol, 22 % vyield) as a yellow oil.

LCMS: [M+H] 613.3.

Part F

To a solution of (2R)-4-(6-(6-(2-(cyclopropyl(methyl)amino)ethoxy)pyridin-3-yl)-1-
oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-
yhoxy)butanamide (450 mg, 0.734 mmol) in dichloromethane (4 mL) and methanol (4 mL)
was added HCI (1 mL, 4 mmol) and the reaction mixture was stirred at 20 °C for 2 hr.

The mixture was evaporated in vacuo and the residue was purified by reversed phase
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HPLC to give (R)-4-(6-(6-(2-(cyclopropyl(methyl)amino)ethoxy)pyridin-3-yl)-1-
oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide,
Trifluoroacetic acid (60 mg, 0.089 mmol, 12.08 % yield) as a yellow solid.

LCMS: [M+H] 529.3.

"H NMR (400 MHz, DMSO-ds) 8: ppm 11.02 (d, J = 77.1 Hz, 1H), 9.86 (s, 1H), 8.67 (d, J
=23 Hz, 1H), 8.38 —8.12 (m, 2H), 8.01 (s, 1H), 7.85 (, J=8.4,1.4 Hz, 1H),7.50 (d, J =
7.4 Hz, 1H),7.03 (d, J=86 Hz, 1H),6.73 (d, J =7.4 Hz, 1H), 4.72 (t, J = 4.7 Hz, 2H),
4.20 (td, J=12.1, 4.8 Hz, 1H), 3.90 — 3.62 (m, 3H), 3.11 (d, J = 10.3 Hz, 3H), 2.99 (s,
4H), 2.56(s, 1H), 2.18 (it, J = 30.2, 15.2 Hz, 2H), 1.61 (s, 3H), 0.92 (d, J = 41.8 Hz, 4H).

Example 83. (2R)-4-[4-fluoro-6-(4-methoxyphenyl)-1-0x0-1,2-dihydroisoquinolin-
2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

(@) - ()\\ ~
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Part A

A mixture of (2R)-4-(6-bromo-4-fluoro-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (250 mg, 0.481 mmol), (4-
methoxyphenyl)boronic acid (146 mg, 0.963 mmol), K.CO; (133 mg, 0.963 mmol),
PdClx(dppf)-CH2CI; adduct (79 mg, 0.096 mmol), acetonitrile (7.5 mL) and water (1.25
mL) was stirred at 80 °C for 0.5 hr under a nitrogen atmosphere. The acetonitrile was
removed and the aqueous layer was extracted with DCM (50 mL x 2). The combined
organic layers were dried over Na>SQy, filtered and concentrated. The crude product was
purified by silica gel column chromatography (EtOAc/hexanes: 0-50%) to afford (2R)-4-
(4-fluoro-6-(4-methoxyphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2H-pyran-2-yl)oxy)butanamide (200 mg, 0.329 mmol, 68 % yield) as a yellow
solid.

LCMS: [M+Na] 568.8.

Part B
To a solution of (2R)-4-(4-fluoro-6-(4-methoxyphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (180 mg, 0.329

mmol) in dichloromethane (4 mL) and methanol (2 mL) was added 4M HCI in dioxane
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(0.412 mL, 1.647 mmol) at 30 °C and the reaction stirred for 15 min. The mixture was
evaporated to dryness and the crude product was purified by preparative HPLC to afford
(R)-4-(4-fluoro-6-(4- methoxyphenyl)-1-oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (70 mg, 0.151 mmol, 46 % yield) as a yellow solid.

LCMS: [M+H] 463.2.

"H NMR (500 MHz, DMSO-ds) 5: ppm 11.03 (s, 1H), 9.23 (s, 1H), 8.30 (d, J = 7.2 Hz,
1H), 8.01 - 7.87 (m, 2H), 7.79 (, J = 20.0, 7.7 Hz, 3H), 7.09 (d, J = 8.7 Hz, 2H), 4.12 (id, J
=12.7, 5.0 Hz, 1H), 3.88 - 3.72 (m, 4H), 3.11 (s, 3H), 2.59 - 2.52 (m, 1H), 2.18 (id, J =
13.0, 5.0 Hz, 1H), 1.60 (s, 3H).

Example 84. (2R)-4-(4-fluoro-1-oxo0-6-phenyl-1,2-dihydroisoquinolin-2-yl)-N-

hydroxy-2-methanesulfonyl-2-methylbutanamide
O F
QG
N\/\PJ\H,OH

0o O=?=O

Part A

A mixture of (2R)-4-(6-bromo-4-fluoro-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (1 g, 1.925 mmol),
phenylboronic acid (0.470 g, 3.85 mmol), K,CO; (0.532 g, 3.85 mmol) and PdCl.(dppf)-
CH.CI; adduct (0.314 g, 0.385 mmol) in acetonitrile (30 mL) and water (5.00 mL) was
stirred at 80 °C for 0.5 hr under a nitrogen atmosphere. The acetonitrile was removed by
evaporation and the aqueous layer was extracted with DCM (50 mL x 2). The combined
organic layers were dried over Na>SQy, filtered and concentrated. The crude product was
purified by silica gel column chromatography (EtOAc/DCM: 0-33%) to afford (2R)-4-(4-
fluoro-1-0x0-6 phenylisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-
pyran-2-yoxy)butanamide (750 mg, 1.379 mmol, 72 % yield) as a yellow solid.

LCMS: [M+Na] 539.2.

N30872-82

Part B

To a solution of (2R)-4-(4-fluoro-1-0x0-6-phenylisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (700 mg, 1.355 mmol) in
dichloromethane (10 mL) and methanol (10.00 mL) was added 4M HCI in dioxane (1.694
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mL, 6.78 mmol) at 10 °C and stirred 15 min. The reaction was concentrated and te crude
product was purified by preparative HPLC to afford (R)-4-(4-fluoro-1-ox0-6-
phenylisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide (380 mg,
0.835 mmol, 62 % yield) as an off-white solid.

LCMS: [M+H] 433.2.

"H NMR (500 MHz, DMSO-ds) 5: ppm 11.05 (s, 1H), 9.26 (s, 1H), 8.35 (d, J = 8.8 Hz,
1H), 7.98 (d, J=5.6 Hz, 2H), 7.83 (,J = 21.9, 7.1 Hz, 3H), 7.53 (, J = 21.2, 13.5 Hz, 2H),
7.48 (t, J=7.3 Hz, 1H), 4.20 — 4.08 (m, 1H), 3.88 — 3.77 (m, 1H), 3.11 (s, 3H), 2.55 (d, J
=11.4 Hz, 1H), 2.23 - 2.16 (m, 1H), 1.60 (s, 3H).

Example 85. (2R)-4-(6-{4-[(dimethylamino)methyl]phenyl}-4-fluoro-1-oxo-1,2-
dihydroisoquinolin-2-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

|
0 0=$=0

‘ NN

| O = HN<on

Part A

A mixture of N,N-dimethyl-1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yhphenyl)methanamine (189 mg, 0.722 mmol), (2R)-4-(6-bromo-4-fluoro-1-
oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-
yhoxy)butanamide (250 mg, 0.481 mmol), PdCl.(dppf)-CH.CI, adduct (59.0 mg, 0.072
mmol) and K>CO; (133 mg, 0.963 mmol) in acetonitrile (6 mL) and water (1 mL) was
stirred at room temperature under nitrogen atomsphere. The reaction mixture was stirred
at 80 °C for 1 hr when acetonitrile was removed by evaporation. The aqueous layer was
extracted with DCM (50 mL x 2) and the combined organic layers were dried over
Na>SOyq, filtered and concentrated. The crude product was purified by silica gel column
chromatography (MeOH/DCM: 0-2.5%) to afford (2R)-4-(6-(4-
(dimethylamino)methyl)phenyl)-4-fluoro-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (339 mg, 0.425 mmol, 88%
yield) as a brown solid.

LCMS: [M+H] 574.0.

Part B

-242 -

PCT/IB2016/057451



WO 2017/098440 PCT/IB2016/057451

10

15

20

25

30

To a solution of (2R)-4-(6-(4-(dimethylamino)methyl)phenyl)-4-fluoro-1-oxoisoquinolin-
2(1H)-yh-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (171
mg, 0.298 mmol) in dichloromethane (5 mL) was added HCI in dioxane (0.373 mL, 1.490
mmol) at room temperature and stirred for 5 min. Methanol (5 mL) was added and the
resulting mixture was stirred at 25 °C for 1 hr. The mixture was combined with another
batch and was concentrated and the residue was purified by reverse phase HPLC to give
(R)-4-(6-(4-(dimethylamino)methyl)phenyl)-4-fluoro-1-oxoisoquinolin-2(1H)-yl)-N-hydroxy-
2-methyl-2-(methylsulfonyl)butanamide trifluoroacetic acid salt (130 mg, 0.205 mmol, 69
% yield) as brown solid.

LCMS: [M+H-THP] 489.9.

"H NMR (500 MHz, DMSO-ds) 5: ppm 11.05 (s, 1H), 9.87 (s, 1H), 9.26 (s, 1H), 8.36 (d, J
= 8.3 Hz, 1H), 8.09 — 7.98 (m, 4H), 7.82 (d, J = 6.8 Hz, 1H), 7.66 (d, J = 8.2 Hz, 2H), 4.37
(d, J=4.5Hz, 2H), 417 — 4.04 (m, 1H), 3.90 — 3.79 (m, 1H), 3.11 (s, 3H), 2.78 (d, J = 3.8
Hz, 6H), 2.60 — 2.55 (m, 1H), 2.18 (td, J = 13.0, 4.8 Hz, 1H), 1.60 (s, 3H).

Example 86. (2R)-4-[6-(6-ethoxypyridin-3-yl)-4-fluoro-1-0xo0-1,2-
dihydroisoquinolin-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

A mixture of (6-ethoxypyridin-3-yl)boronic acid (121 mg, 0.722 mmol), (2R)-4-(6-bromo-4-
fluoro-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2 H-pyran-2-
yhoxy)butanamide (250 mg, 0.481 mmol), PdCl.(dppf)-CH.CI, adduct (59.0 mg, 0.072
mmol) and K>CO; (133 mg, 0.963 mmol) in acetonitrile (6 mL) and water (1 mL) was
stirred at room temperature under a nitrogen atomsphere. The reaction mixture was
heated to 80 °C for 1 hr. when the acetonitrile was removed by evaporation. The aqueous
layer was extracted with DCM (50 mL x 2) and the combined organic layers were dried
over Na,SQ;, filtered and concentrated. The crude product was purified by silica gel
column chromatography (MeOH/DCM: 0-5%) to afford (2R)-4-(6-(6-ethoxypyridin-3-yl)-4-
fluoro-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N- (tetrahydro-2H-pyran-2-
yhoxy)butanamide (250 mg, 0.401 mmol, 69 % vyield) as an off-white solid.

LCMS: [M+H] 562.2.
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Part B

To a stirred solution of (2R)-4-(6-(6-ethoxypyridin-3-yl)-4-fluoro-1-oxoisoquinolin-2(1H)-
yD-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (225 mg,
0.401 mmol) in dichloromethane (5 mL) and methanol (56 mL) was added HCI (0.100 mL,
0.401 mmol) at 20 °C and this mixture was stirred for an hour. The solvent was removed
in vacuo and the residue was purified by preparative HPLC to afford (R)-4-(6-(6-
ethoxypyridin-3-yl)-4-fluoro-1-oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (70 mg, 0.139 mmol, 35 % yield) as white solid.

LCMS: [M+H] 478.2.

"H NMR (400 MHz, DMSO-ds) 5: ppm 11.04 (d, J = 1.6 Hz, 1H), 9.25 (t, J = 2.5 Hz, 1H),
8.66 (d, J=2.5Hz, 1H), 8.38 —8.29 (m, 1H), 8.21 (, J = 8.7, 2.6 Hz, 1H), 8.03 —7.92 (m,
2H), 7.80 (d, J = 6.8 Hz, 1H), 6.94 (d, J = 8.7 Hz, 1H), 4.38 (g, J = 7.0 Hz, 2H), 4.19 -
4.05 (m, 1H), 3.93 - 3.71 (m, 1H), 3.34 (s, 3H), 2.57 — 2.53 (m, 1H), 2.18 (td, J =13.1, 5.0
Hz, 1H), 1.60 (s, 3H), 1.36 (t, J = 7.0 Hz, 3H).

Example 87. (2R)-4-[4-fluoro-6-(6-methoxypyridin-3-yl)-1-oxo0-1,2-
dihydroisoquinolin-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
Chiral

Part A

A mixture of (6-methoxypyridin-3-yl)boronic acid (110 mg, 0.722 mmol), (2R)-4-(6-bromo-
4-fluoro-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2 H-pyran-
2-yh)oxy)butanamide (250 mg, 0.481 mmol), PdCl,(dppf)-CH2Cl; adduct (59.0 mg, 0.072
mmol) and K>CO; (133 mg, 0.963 mmol) in acetonitrile (6 mL) and water (1 mL) at room
temperature under a nitrogen atmosphere was stirred at 80 °C for 1 hr. The acetonitrile
was removed by evaporation and water (50 mL) was added. The aqueous layer was
extracted with DCM (50 mL x 2) and the combined organic layers were dried over
Na>SOyq, filtered and concentrated. The crude product was purified by silica gel column
chromatography (MeOH/DCM: 0-2.5%) to afford (2R)-4-(4-fluoro-6-(6-methoxypyridin-3-
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yD-1-oxoisoquinolin-2-(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-
yhoxy)butanamide (195 mg, 0.320 mmol, 56 % yield) as an off white solid.
LCMS: [M+H] 548.0.

Part B

To a stirred solution of (2R)-4-(4-fluoro-6-(6-methoxypyridin-3-yl)-1-oxoisoquinolin-2(1H)-
yD-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (175 mg,
0.32 mmol) in dichloromethane (5 mL) and methanol (5.00 mL) was added 4M HCI (0.080
mL, 0.320 mmol) at 20 °C and this mixture was stirred an hour. The solvent was
removed in vacuo and the residue was purified by preparative HPLC to afford (R)-4-(4-
fluoro-6-(6-methoxypyridin-3-yl)-1-oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (55 mg, 0.107 mmol, 33 % yield) as white solid.

LCMS: [M+H] 464.1.

"H NMR (400 MHz, DMSO-ds) 5: ppm 11.04 (s, 1H), 9.27 (s, 1H), 8.68 (d, J = 2.5 Hz,
1H), 8.33 (d, J = 5.0 Hz, 1H), 8.24 — 8.18 (m, 1H), 8.05 - 7.91 (m, 2H), 7.80 (d, J = 6.8
Hz, 1H), 6.98 (d, J = 8.6 Hz, 1H), 4.23 — 4.07 (m, 1H), 3.93 (s, 3H), 3.84 — 3.77 (m, 1H),
3.11 (s, 3H), 2.61 — 2.54 (m, 1H), 2.22 — 2.13 (m, 1H), 1.60 (s, 3H).

Example 88. (2R)-4-[4-fluoro-6-(2-fluoro-4-{[(2-
methoxyethyl)amino]methyl}phenyl)-1-oxo0-1,2-dihydroisoquinolin-2-y[]-N-
hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

To a reaction vessel was added (2R)-4-(6-bromo-4-fluoro-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 11)
(3 g, 5.78 mmol), (2-fluoro-4 formylphenyl)boronic acid (1.164 g, 6.93 mmol), potassium
carbonate (1.597 g, 11.55 mmol), PdCl>(dppf) (0.423 g, 0.578 mmol), 1,4-dioxane (15
mL), water (5 mL) and the reaction was heated in a microwave to 100 °C for 15 min.
After cooling, the reaction was concentrated and the crude product was purified with silica
gel chromatography (EtOAc/hexanes: 0-100%) to give (2R)-4-(4-fluoro-6-(2-fluoro-4-
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formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-
pyran-2-yoxy)butanamide (2.3 g, 4.09 mmol, 71 % vyield).
LCMS: [M+Na] 585.2.

Part B

To a solution of (2R)-4-(4-fluoro-6-(2-fluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (2.9 g, 5.15
mmol) in 1,2-dichloroethane (20 mL) at 0 °C was added 2-methoxyethanamine (1.162 g,
15.46 mmol), acetic acid (0.295 mL, 5.15 mmol) and sodium triacetoxyhydroborate (3.28
g, 15.46 mmol). The reaction mixture was allowed to warm to room temperature and
stirred overnight. The solvent was removed to afford the crude product which was purified
by silica gel chromatography (EtOAc/hexanes,1% TEA: 0-100%) to give (2R)-4-(4-fluoro-
6-(2-fluoro-4-((2-methoxyethyl)amino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-
2-(methylsulfonyl)-N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (1.73 g, 2.78 mmol, 54 %
yield).

LCMS: [M+H] 622.3.

Part C

To a solution of (2R)-4-(4-fluoro-6-(2-fluoro-4-((2-methoxyethyl)amino)methyl)phenyl)-1-
oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-
yhoxy)butanamide (1.05 g, 1.689 mmol) in ethanol (10 mL) was added a 4M solution of
HCI in dioxane (1.267 mL, 5.07 mmol) and was stirred at room temperature overnight.
The reaction was concentrated and purified by reverse phase chromotography to give
(R)-4-(4-fluoro-6-(2-fluoro-4-((2-methoxyethyl)amino)methyl)phenyl)-1-oxoisoquinolin-
2(1H)-yD-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide hydrochloride (904 mg, 1.496
mmol, 89 % yield).

LCMS: [M+H] 538.2.

"H NMR (400 MHz, METHANOL-d4) &: ppm 1.75 (s, 3H), 2.40 (ddd, J = 13.45, 10.67,
5.18 Hz, 1H), 2.62-2.76 (m, 1H), 3.13 (s, 3H), 3.24-3.31 (m, 2H), 3.39-3.50 (m, 3H), 3.65-
3.74 (m, 2H), 3.96 (ddd, J = 13.14, 10.74, 5.43 Hz, 1H), 4.28-4.39 (m, 3H), 7.45-7.53 (m,
2H), 7.62 (d, J = 6.32 Hz, 1H), 7.73-7.81 (m, 1H), 7.87 (d, J = 8.34 Hz, 1H), 8.01 (s, 1H),
8.48 (dd, J = 8.46, 1.64 Hz, 1H).
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Example 89. (2R)-4-(6-{4-[(dimethylamino)methyl]-2-fluorophenyl}-4-fluoro-1-
oxo0-1,2-dihydroisoquinolin-2-yl)-N-hydroxy-2-methanesulfonyl-2-
methylbutanamide

|
0=$=0

S H\OH

Part A

To a reaction vessel was added (2R)-4-(6-bromo-4-fluoro-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (6 g, 11.55 mmol),
(2-fluoro-4-formylphenyl)boronic acid (2.328 g, 13.86 mmol), potassium carbonate (3.19
g, 23.10 mmol), PdCl(dppf) (0.845 g, 1.155 mmol), 1,4-dioxane (30 mL) and water (10
mL) was heated in a microwave to 110 °C for 30 min. After cooling, the reaction was
concentrated and the crude product was purified by silica gel chromatography
(EtOAc/hexanes: 0-100%) to give (2R)-4-(4-fluoro-6-(2-fluoro-4-formylphenyl)-1-
oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (5.93 g, 10.54 mmol, 91 % yield).

LCMS: [M+Na] 585.1.

Part B

To a solution of (2R)-4-(4-fluoro-6-(2-fluoro-4-formylphenyl)-1-oxoisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.9 g, 5.15
mmol) in 1,2-dichloroethane (20 mL) at 0 °C was added 2-methoxyethanamine (1.162 g,
15.46 mmol), acetic acid (0.295 mL, 5.15 mmol) and sodium triacetoxyhydroborate (3.28
g, 15.46 mmol). The reaction mixture was allowed to warm to room temperature and
stirred overnight. The rection was concentrated and the residue by silica gel
chromatography (EtOAc/hexanes with 1% TEA, 0-100%) to give (2R)-4-(4-fluoro-6-(2-
fluoro-4-(((2-methoxyethyl)amino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (1.73 g, 2.78 mmol, 54 %
yield).

LCMS: [M+H] 622.3.

Part C
To a solution of (2R)-4-(4-fluoro-6-(2-fluoro-4-(((2-methoxyethyl)amino)methyl)phenyl)-1-
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oxoisoquinolin-2-(1H)-y)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (1.05 g, 1.689 mmol) in ethanol (10 mL) was added HCI (1.267 mL,
5.07 mmol) solution in dixoane (4M). The resulting solution was stirred at room
temperature overnight. The reaction was concentrated and purified by reverse phase
chromotography (MeCN/water, 0-25%) to afford (R)-4-(4-fluoro-6-(2-fluoro-4-(((2-
methoxyethyl)amino)methyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide hydrochloride (904 mg, 1.496 mmol, 89 % yield).

LCMS: [M+H] 538.2.

"H NMR (400 MHz, METHANOL-d,) 3: ppm 1.75 (s, 3 H) 2.40 (ddd, J = 13.45, 10.67,
518Hz, 1 H)2.62-2.76 (m, 1 H) 3.13 (s, 3H) 3.24 -3.31 (m, 2 H) 3.39 - 3.50 (m, 3 H)
3.65-3.74 (m, 2 H) 3.96 (ddd, J=13.14, 10.74, 543 Hz, 1 H) 4.28 - 4.39 (m, 3 H) 7.45 -
7.53(m,2H)7.62(d, J=6.32Hz, 1 H)7.73-7.81 (m, 1 H) 7.87 (d, J=8.34 Hz, 1 H) 8.01
(s,1H)8.48 (dd, J = 8.46, 1.64 Hz, 1 H).

"H NMR (400 MHz, METHANOL-d,) 8: ppm 1.76 (s, 3 H), 2.05 (s, 3 H), 2.34 - 2.50 (m, 1
H), 2.73 (ddd, J=13.33, 10.42, 5.81 Hz, 1 H), 3.06 (t, J=6.69 Hz, 2 H), 3.12 (s, 3 H), 4.05
(ddd, J =13.45,10.42,5.68 Hz, 1 H), 4.23-4.44 (m, 3 H), 711 -7.32 (m, 2 H), 7.46 (,
J=771Hz,1H), 7.77 (d, J=6.32 Hz, 1 H), 8.00 (d, J = 9.60 Hz, 1 H), 8.34 (s, 1 H).

Example 90. (2R)-4-{6-[6-(dimethylamino)pyridin-3-yl]-4-fluoro-1-0xo0-1,2-
dihydroisoquinolin-2-yl}-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

PdClx(dppf)-CH2CI, adduct (81 mg, 0.099 mmol) was added to a solution of

4,4.4'4' 555" 5" -octamethyl-2,2'-bi(1,3,2-dioxaborolane) (379 mg, 1.492 mmol), 5-bromo-
N,N-dimethylpyridin-2-amine (200 mg, 0.995 mmol) and potassium acetate (293 mg, 2.98
mmol) in 1,4-dioxane (40 mL) at room temperature under an atmosphere of nitrogen. The
resulting solution was stirred at 100 °C for 12 hr. The system was filtered and the filtrate
was concentrated to afford crude product.which was used for the next step.

LCMS: [M+H] 249.1.

Part B
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A solution of PdClx(dppf)-CH2CI, adduct (565.3 mg, 0.068 mmol), K.CO; (468 mg, 3.39
mmol), N,N-dimethyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-amine (200
mg, 0.806 mmol) and 3-(6-bromo-4-fluoro-1-oxoisoquinolin-2(1H)-yl)-N-(tetrahydro-2H-
pyran-2-yloxy)propanamide (280 mg, 0.678 mmol) in acetonitrile (40 mL) and water (10
mL) was stirred at 80 °C under N; for 3 hr. The solid was filtered, the solvent removed
and the residue purified by silica gel chromatography (MeOH/DCM: 0-5%) to give 3-(6-
(6-(dimethylamino)pyridin-3-y)-4-fluoro-1-oxoisoquinolin-2(1H)-yl)-N-(tetrahydro-2H-
pyran-2-yoxy)propanamide (220 mg, 0.484 mmol, 71 % yield) as a white solid.

LCMS: [M+H] 560.9.

Part C

A solution of (2R)-4-(6-(6-(dimethylamino)pyridin-3-yl)-4-fluoro-1-oxoisoquinolin-2(1H)-yl)-
2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (200 mg, 0.357
mmol) and hydrogen chloride (3 mL, 12.00 mmol) in dichloromethane (2 mL) was stirred
at room temperature for 3 hr. The solvent was removed and the residue was purified with
HPLC to give (R)-4-(6-(6-(dimethylamino)pyridin-3-yl)-4-fluoro-1-oxoisoquinolin-2(1 H)-yl)-
N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide (150 mg, 0.299 mmol, 84 % yield) as a
yellow solid.

LCMS: [M+H] 477.2.

Example 91. (2R)-4-[6-(2-fluorophenyl)-1-ox0-1,2,3,4-tetrahydroisoquinolin-2-yl]-
N-hydroxy-2-methanesulfonyl-2-methylbutanamide

2.

K.

OH

Part A

To a flask charged with (2R)-4-(6-bromo-1-0x0-3,4-dihydroisoquinolin-2(1H)-yl)-2-methyl-
2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 12) (0.186
g, 0.369 mmol), (2-fluorophenyl)boronic acid (0.067 g, 0.480 mmol), PdCl.(dppf) (0.027 g,
0.037 mmol) and potassium carbonate (0.102 g, 0.739 mmol) was added 1,4-dioxane (3
mL) and water (0.5 mL). The reaction in a microwave to 110 °C for 30 mins. After

completion, the solvent was removed, which was purified by silica gel (EtOAc/hexanes:
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0-100%) afford (2R)-4-(6-(2-fluorophenyl)-1-0x0-3,4-dihydroisoquinolin-2(1H)-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (0.12 g). This
material was dissolved in dichloromethane (3 mL) and methanol (3 mL) and a 4M solution
of HCI (0.583mL, 19.19 mmol) in dioxane was added and stirred at room temperature for
2 hr. The the mixture was concentrated and the residue was washed with
acetonitrile/ether (1/2) to give (R)-4-(6-(2-fluorophenyl)-1-o0xo0-3,4-dihydroisoquinolin-
2(1H)-yD-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide (90 mg, 0.207 mmol, 56 %
yield) as a white solid.

LCMS: [M+H] 435.2.

Example 92. (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-(6-{4-[(morpholin-4-
yl)methyl]phenyl}-1-0x0-1,2,3,4-tetrahydroisoquinolin-2-yl)butanamide

o ~IP,

S H
O NWN‘OH
0
@)
L
Part A

(2R)-4-(6-bromo-1-0x0-3,4-dihydroisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (Intermediate 12) (0.186 g, 0.369 mmol), (4-
(morpholinomethyl)phenyl)boronic acid (0.106 g, 0.480 mmol), PdClx(dppf) (0.027 g,
0.037 mmol) and potassium carbonate (0.102 g, 0.739 mmol) was dissolved in 1,4-
dioxane (3 mL) and water (0.50 mL). The reaction vessel was heated in a microwave to
110 °C for 30 min. The solvent was removed and the residue was purified with silica gel
chromatography (EtOAc/hexanes) to afford (2R)-2-methyl-2-(methylsulfonyl)-4-(6-(4-
(morpholinomethyl)phenyl)-1-0x0-3,4-dihydroisoquinolin-2(1H)-yl)-N-(tetrahydro-2 H-
pyran-2-yoxy)butanamide (0.114 g). The reside was dissolved in dichloromethane (3
mL) and methanol (3 mL) and a 4M solution of hydrogen chloride in dioxane (0.277 mL,
1.108 mmol) was added and stirred at room temperature for 2 hr. The reaction was
concentrated and the residue was dried to give (R)-N-hydroxy-2-methyl-2-
(methylsulfonyl)-4-(6-(4-(morpholinomethyl)phenyl)-1-0x0-3,4-dihydroisoquinolin-2(1H)-
yhbutanamide, hydrochloride (50mg, 0.091 mmol, 25 % vyield) as an off white solid.
LCMS: [M+H] 516.3.
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Example 93. (2R)-N-hydroxy-4-{6-[4-(2-hydroxyethyl)phenyl]-1-0x0-1,2-

dihydroisoquinolin-2-yl}-2-methanesulfonyl-2-methylbutanamide

HO
Part A
A reaction vessel was sealed with potassium carbonate (110 mg, 0.798 mmol),
PdClx(dppf) (29 mg, 0.040 mmol), (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 10) (200 mg,
0.399 mmol) and (4-(2 hydroxyethyl)phenyl)boronic acid (86 mg, 0.519 mmol) and was
heated in microwave at 110 °C for 30 min. The organic phase was diluted with DCM (20
mL), extracted with DCM (10mL x 3) and washed with water (20 mL), brine (30 mL), dried
over sodium sulphate and evaporated in vacuo. The residue was purified by silica gel
chromatography (EtOAc/DCM: 10-100%) to afford (2R)-4-(6-(4-(2-hydroxyethyl)phenyl)-
1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2 H-pyran-2-
yhoxy)butanamide (213 mg, 0.393 mmol, 98 % yield) as colorless oil.
LCMS: [M+H] 543.3.

Part B

To a reaction vessel was added (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (6 g, 11.97 mmol), (4-(2-
hydroxyethyl)phenyl)boronic acid (2.384 g, 14.36 mmol), potassium carbonate (3.31 g,
23.93 mmol), PdCl.(dppf) (0.876 g, 1.197 mmol), 1,4-dioxane (30 mL) and water (10 mL).
The reaction vessel was sealed and heated in microwave at 110 °C for 30 min. After
cooling, the crude product was purified by silica gel chromatography (EtOAc/hexanes: 0-
100%) to give (2R)-4-(6-(4-(2-hydroxyethyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (3.16 g, 5.82 mmol, 49 %
yield).

LCMS: [M+H] 543.2.

Part C

To a solution of (2R)-4-(6-(4-(2-hydroxyethyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-

2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (213 mg, 0.393 mmol) in
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ethanol (3 mL) was added a 4M solution of hydrogen chloride in dioxane (0.294 mL,
1.178 mmol) and the solution was stirred at room temperature overnight. The reaction
was concentrated and the residue was purified by reverse phase HPLC (5-70%
MeCN/H20, 0.1% TFA) to afford (R)-N-hydroxy-4-(6-(4-(2-hydroxyethyl)phenyl)-1-
oxoisoquinolin-2(1H)-yl)-2-methyl-2 (methylsulfonyl)butanamide (83 mg, 0.181 mmol, 46
% yield) as a white powder.

LCMS: [M+H] 459.2.

"H NMR (METHANOL-d4) &: ppm 8.38 (d, J = 8.6 Hz, 1H), 7.87 (s, 1H), 7.81 (dd, J = 8.5,
1.4 Hz, 1H), 7.69 (d, J = 8.1 Hz, 2H), 7.39 (d, J = 7.8 Hz, 3H), 6.81 (d, J = 7.1 Hz, 1H),
4.31-4.41 (m, 1H), 3.93 (td, J =12.1, 4.9 Hz, 1H), 3.82 (t, J = 6.9 Hz, 2H), 3.13 (s, 3H),
2.91 (t, J = 6.9 Hz,

2H), 2.59-2.69 (m, 1H), 2.35-2.47 (m, 1H), 1.74 (s, 3H).

Example 94. 2-(4-{2-[(3R)-3-(hydroxycarbamoyl)-3-methanesulfonyl-3-
methylpropyl]-1-oxo-1,2-dihydroisoquinolin-6-yl}phenyl)ethyl 2-

(dimethylamino)acetate

O

To a reaction vessel was added (2R)-4-(6-bromo-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 10) (6 g,
11.97 mmol), (4-(2-hydroxyethyl)phenyl)boronic acid (2.384 g, 14.36 mmol), potassium
carbonate (3.31 g, 23.93 mmol), PdClx(dppf) (0.876 g, 1.197 mmol) in 1,4-dioxane (30
mL) and water (10 mL) and was heated in a microwave to 110 °C for 30 mins. After
cooling, the crude product was purified by silica gel chromatography (EtOAc/hexanes: 0-
100%) to give (2R)-4-(6-(4-(2-hydroxyethyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (3.16 g, 5.82 mmol, 49 %
yield).

LCMS: [M+H] 543.2.

Part B
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To a solution of (2R)-4-(6-(4-(2-hydroxyethyl)phenyl)-1-oxoisoquinolin-2(1H)-yl)-2-methyl-
2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (1.58 g, 2.91 mmol) in
tetrahydrofuran (20 mL) was added N,N'-methanediylidenedicyclohexanamine (0.721 g,
3.49 mmol), N,N-dimethylpyridin-4-amine (0.427 g, 3.49 mmol) and 2-
(dimethylamino)acetic acid (0.360 g, 3.49 mmol). The mixture was stirred at room
temperature for 12 hr. The solvent was removed and the crude product was purified by
silica gel chromatography (EtOAc/hexanes: 0-100%, 1% TEA) to afford 4-(2-(3R)-3-
methyl-3-(methylsulfonyl)-4-oxo0-4-((tetrahydro-2H-pyran-2- yl)oxy)amino)butyl)-1-oxo-1,2-
dihydroisoquinolin-6-yl)phenethyl-2-(dimethylamino)acetate (2.36 g, 2.180 mmol, 75 %
yield).

LCMS: [M+H] 628.4.

Part C

To a solution of 4-(2-(3R)-3-methyl-3-(methylsulfonyl)-4-oxo-4-((tetrahydro-2H-pyran-2-
yloxy)amino)butyl)-1-oxo-1,2-dihydroisoquinolin-6-yl)phenethyl-2-(dimethylamino)acetate
(2.36 g, 3.76 mmol) in dichloromethane (20 mL) was added TFA (8.69 mL, 113 mmol).
The resulting solution was stirred at 0 °C for 4 hr. The reaction was concentrated and
purified by reverse phase chromatography (0-50% MeCN/H.0) to give (R)-4-(2-(4-
(hydroxyamino)-3-methyl-3-
(methylsulfonyl)-4-oxobutyl)-1-o0xo0-1,2-dihydroisoquinolin-6-yl)phenethyl 2-
(dimethylamino)acetate trifluoroacetic acid salt (610 mg, 0.881 mmol, 23 % yield).
LCMS: [M+H] 544.2.

"H NMR (400 MHz, METHANOL-d4) 5: ppm 1.68-1.81 (m, 3H) 2.40 (ddd, J = 13.26,
11.24, 5.31 Hz, 1H), 2.56-2.71 (m, 1H), 2.88-2.98 (m, 6H), 3.01-3.19 (m, 5H), 3.85-4.01
(m, 1H), 4.10-4.20 (m, 2H), 4.27-4.43 (m, 1H), 4.57 (t, J = 6.69 Hz, 2H),6.81 (d, J = 7.33
Hz, 1H), 7.30-7.52 (m, 3H), 7.62-7.94 (m, 4H), 8.38 (d, J = 8.34 Hz, 1H).

Example 95. (2R)-N-hydroxy-2-methanesulfonyl-4-[5-(4-methoxyphenyl)-1-0x0-2,3-
dihydro-1H-isoindol-2-yl]-2-methylbutanamide
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A mixture of 1-iodo-4-methoxybenzene (2 g, 8.55 mmol), 1,1,1,2,2,2-
hexamethyldistannane (3.36 g, 10.25 mmol), Pd(Phz:P)4 (0.494 g, 0.427 mmol) and
toluene (120 mL) was stirred at 110 °C for 17 hr under nitrogen. The reaction was filtered,
washed with EtOAc (250 mL) and the organic layer was washed with water (100 mL),
brine (100 mL) and concentrated to afford (4-methoxyphenyltrimethylstannane (2.5 g,

7.38 mmol, 86 % vyield) as a yellow oil.

Part B

A mixture of (2R)-4-(5-bromo-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 13) (400 mg, 0.817 mmol), (4-
methoxyphenyltrimethylstannane (443 mg, 1.635 mmol), Pd(PPh3).Cl. (172 mg, 0.245
mmol) and 1,4-dioxane (10 mL) was stirred at 100 °C for 2 hr under a nitrogen
atmosphere. A solution of KF was added to the reaction mixture. The mixture was
extracted with CH2CIl, (50 mL x 3). The combined organic layers were washed with H,O
(20 mL) and brine (20 mL), dried over Na>SO4 and concentrated. The residue was
purified by silica gel chromatography (EtOAc/petroleum ether: 0-67%) to afford (2R)-4-(5-
(4-methoxyphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-
pyran-2-yoxy)butanamide (180 mg, 0.209 mmol, 26 % yield) as a yellow oil.

LCMS: [M-THP+H]: 432.9.

Part C

To a solution of (2R)-4-(5-(4-methoxyphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (180 mg, 0.209 mmol) in
dichloromethane (2 mL) and methanol (2 mL) was added 4M HCI in dioxane (0.261 mL,
1.045 mmol) at 20 °C. The reaction mixture was stirred at 20 °C for 1 hr. The reaction

was concentrated and purified by reverse phase HPLC to afford (R)-N-hydroxy-4-(5-(4-
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methoxyphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)butanamide (24 mg,
0.050 mmol, 24 % yield) as a yellow oil.

LCMS: [M + H] 432.9.

"H NMR (500 MHz, METHANOL-d4) 3: ppm 7.79 (s, 2H), 7.73 (s, 1H), 7.65 (d, J= 8.0
Hz, 2H), 7.06 (d, J = 8.0 Hz, 2H), 4.60 (d, J = 9.1 Hz, 2H), 3.87 (s, 3H), 3.77 (s, 2H), 3.10
(s, 3H), 2.78 (s, 1H), 2.21 (s, 1H), 1.73 (s, 3H), 1.32 (s, 1H).

Example 96. (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-[5-(4-methylphenyl)-1-
0x0-2,3-dihydro-1H-isoindol-2-yl]lbutanamide
0

l /1’ OzMe
Q NHOH
() )
Part A

HsC
Potassium carbonate (78 mg, 0.564 mmol) in water (0.25mL) was added to (R)-ethyl 4-(5-
bromo-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)butanoate (Intermediate 15) (118
mg, 0.282 mmol), p-tolylboronic acid (38.4 mg, 0.282 mmol) and PdCl>(dppf) (41.3 mg,
0.056 mmol) in degassed acetonitrile (1.5 mL) at room temperature under an atmosphere
of nitrogen. The resulting solution was stirred at 80 °C for 30 min. After completion, the
reaction mixture was combined with the reaction mixture of N29228-60 and filtered. The
filtrate was diluted with ethyl acetate and washed with water. The aqueous was futher
extracted with ethyl acetate and the combined organic layers were dried over sodium
sulfate, filtered and evaporated to afford crude product which was purified by silica gel
chromatography (ethyl acetate/hexane: 0-60%) to afford (R)-ethyl 2-methyl-2-
(methylsulfonyl)-4-(1-0x0-5-(p-tolylisoindolin-2-yl)butanoate (188.5 mg, 0.439 mmol, 156
% yield).
LCMS: [M+H] 430.3.
"H NMR (CHLOROFORM-d) &: ppm 7.88 (d, J = 7.8 Hz, 1 H), 7.61-7.75 (m, 2H), 7.54 (d,
J =8.1Hz, 2H), 7.31 (d, J = 7.8 Hz, 2H), 4.27-4.65 (m, 2H), 3.90-4.18 (m, 3H), 3.69 (br.
s., 1H),
3.01-3.16 (m, 3H), 2.65-2.83 (m, 1H), 2.37-2.53 (m, 3H), 2.28 (br. s., 1H), 1.83 (s, 3H),
1.23 (t, J = 6.9 Hz, 3H).
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Part B

(R)-ethyl 2-methyl-2-(methylsulfonyl)-4-(1-oxo-5-(p-tolyl)isoindolin-2-yl)butanoate (51 mg,
0.119 mmol) was dissolved in dichloromethane (0.5 mL) and methanol (1 mL). The
resulting solution was cooled to 0 °C and hydroxylamine (0.108 mL, 3.56 mmol) was
added, followed by sodium hydroxide (47.5 mg, 1.187 mmol). The reaction was allowed
to warm to room temperature and stirred for 1 hr. The solvent was then removed under
reduced pressure and the residue was diluted purified by reverse phase HPLC (5-85%
MeCN/H-0, 0.1% TFA) to afford (R)-N-hydroxy-2-methyl-2-(methylsulfonyl)-4-(1-0xo0-5-(p-
tolylisoindolin-2-yl)butanamide (8 mg, 0.018 mmol, 15 % yield) as a white powder.
LCMS: [M+H] 417.3.

'"H NMR (METHANOL-d4) d: ppm 7.68 - 7.88 (m, 3 H), 7.60 (d, J = 8.1 Hz, 2 H), 7.32 (d,
J=8.1Hz,2H),4.53-4.69 (m,2H),3.78 (t, J=7.3Hz, 2 H), 3.05-3.15 (m, 3 H), 2.70 -
2.89 (m, 1 H), 2.36-2.49 (m, 3 H), 2.07 - 2.30 (m, 1 H), 1.67 - 1.79 (m, 3 H).

Example 97. (2R)-4-[5-(4-ethoxyphenyl)-1-0x0-2,3-dihydro-1H-isoindol-2-yI]-N-

hydroxy-2-methanesulfonyl-2-methylbutanamide

’c_’ OzMe

CONHOH

Part A

Potassium carbonate (66.1 mg, 0.478 mmol) in water (0.25 mL) was added to (R)-ethyl 4-
(5-bromo-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)butanoate (Intermediate 15)
(100 mg, 0.239 mmol), (4-ethoxyphenyl)boronic acid (39.7 mg, 0.239 mmol) and
PdClx(dppf) (35.0 mg, 0.048 mmol) in degassed acetonitrile (1.5 mL) at room temperature
under an atmosphere of nitrogen. The resulting solution was stirred at 80 °C for 30 min.
After completion, the solvent was removed and the residue was purified by silica gel
chromatography (EtOAc/hexanes: 0-100%) to afford (R)-ethyl 4-(5-(4-ethoxyphenyl)-1-
oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)butanoate (77.4 mg, 0.168 mmol, 71 %
yield).

LCMS: [M+H] 460.3.

Part B
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To a solution of (R)-ethyl 4-(5-(4-ethoxyphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)butanoate (77.4 mg, 0.168 mmol) in tetrahydrofuran (2 mL) and water (1
mL) was added LiOH (16.13 mg, 0.674 mmol). The reaction mixture was stirred at room
temperature for 2 hr. After completion, 2N HCl was added to reach pH = 3 and the
mixture was filtered and the solid was washed with water to obtain (R)-4-(5-(4-
ethoxyphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)butanoic acid (46 mg,
0.107 mmol, 63 % yield).

LCMS: [M+H] 432.2.

Part C

To a solution of (R)-4-(5-(4-ethoxyphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)butanoic acid (46 mg, 0.107 mmol) in DMF (1 mL) was added N1-
(ethylimino)methylene)-N3,N3-dimethylpropane-1,3-diamine hydrochloride (61.3 mg,
0.320 mmol), O-(tetrahydro-2H-pyran-2-yl)hydroxylamine (24.98 mg, 0.213 mmol)
followed by triethylamine (0.059 mL, 0.426 mmol). The reaction was stirred at 50 °C
overnight when water was added to the reaction. The mixture was extracted with EtOAc,
washed with brine, dried over Na.SO4 and concentrated. The crude product was purified
by silica gel chromatography (EtOAc/hexanes: 0-100%) to give (2R)-4-(5-(4-
ethoxyphenyl)-1-oxoisoindolin-2-yl)-2 methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-
2-yh)oxy)butanamide (51 mg, 0.096 mmol, 90 % yield).

LCMS: [M+Na] 553.4.

Part D

To a solution of (2R)-4-(5-(4-ethoxyphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (51 mg, 0.096 mmol) in
dichloromethane (1 mL) and methanol (1 mL) was added a 4M solution of HCI in dioxane
(0.096 mL, 0.384 mmol). The resulting solution was stirred at room temperature for 1 hr
and was concentrated, diluted w/ DMSO and purified by reverse phase HPLC (5-85%
MeCN/H20, 0.1% TFA) to afford (R)-4-(5-(4-ethoxyphenyl)-1-oxoisoindolin-2-yl)-N-
hydroxy-2-methyl-2-(methylsulfonyl)butanamide (28 mg, 0.060 mmol, 62 % yield) as a
white solid.

LCMS: [M+H] 447.3.

"H NMR (METHANOL-d4) &: ppm 7.68 - 7.84 (m, 3 H), 7.63 (d, J = 8.8 Hz, 2 H), 7.03 (d,
J=8.8Hz,2H),4.53-4.66 (m,2H),4.11(q, J=7.0Hz, 2 H),3.63-3.89 (m, 2 H), 3.03
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-3.17 (m, 3 H), 2.69-2.90 (m, 1 H), 2.10 - 2.31 (m, 1 H), 1.73 (s, 3 H), 1.44 (t, J = 7.1 Hz,
3 H).

Example 98. (2R)-4-[5-(4-ethylphenyl)-1-0x0-2,3-dihydro-1H-isoindol-2-yl]-N-

hydroxy-2-methanesulfonyl-2-methylbutanamide

[
Osd
o
NH
9) OH

Part A

A vessel was charged with (4-ethylphenyl)boronic acid (59.8 mg, 0.398 mmol), K2COs (85
mg, 0.613 mmol), (2R)-4-(5-bromo-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N
(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (Intermediate 13) (150 mg, 0.307 mmol) and
PdClx(dppf) (22.43 mg, 0.031 mmol) and was heated in a microwave at 90 °C for 30 min.
The organic phase was diluted with DCM (20 mL) and washed with water (20 mL), brine
(30 mL), dried over sodium sulphate and evaporated in vacuo. The residue was purified
by silical gel chromatography (EtOAc/hexanes: 0-80%) to afford (2R)-4-(5-(4-
ethylphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-
yhoxy)butanamide (100 mg, 0.173 mmol, 56 % yield) as a colorless oil.

LCMS: [M+H] 413.3.

Part B

To a solution of (2R)-4-(5-(4-ethylphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (100 mg, 0.194 mmol) in
dichloromethane (2 mL) stirred under nitrogen at room temperature was added a solution
of HCl in dioxane (0.5 mL, 2 mmol) in dioxane (4M). The reaction mixture was stirred at
room temperature for 2 hr, was concentrated and then purified by reverse phase HPLC
(5-85% MeCN/H,0, 0.1% TFA) to afford (R)-4-(5 (4-ethylphenyl)-1-oxoisoindolin-2-yl)-N-
hydroxy-2-methyl-2-(methylsulfonyl)butanamide (62.1 mg, 0.137 mmol, 71 % yield) as a
white solid.

LCMS: [M+H] 431.3.

"H NMR (METHANOL-d4) 6: ppm 7.78 - 7.85 (m, 2 H), 7.71-7.77 (m, 1 H), 762 (d, J =
81Hz,2H),7.34 (d,J=8.1Hz,2H),4.52-4.69 (m, 2 H),3.77 (t, J=7.2 Hz, 2 H), 3.10
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(s, 3 H), 2.64-2.88 (m, 3 H), 2.20 (dt, J = 13.5, 6.8 Hz, 1 H), 1.73 (s, 3 H), 1.29 (t, J = 7.6
Hz, 3 H).

Example 99. (2R)-4-[5-(2-fluoro-4-methoxyphenyl)-1-0x0-2,3-dihydro-1H-isoindol-2-
yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

0O P

o

Part A

To a solution of (2R)-4-(5-bromo-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro 2H-pyran-2-yl)butanamide (Intermediate 13) (400 mg, 0.845 mmol), (2-fluoro-
4-methoxyphenyl)boronic acid (200 mg, 1.177 mmol) in a solution of acetonitrile (12 mL)
and water (2 mL) was added, PdClx(dppf) CH-Cl, adduct (138 mg, 0.169 mmol) and
K2CO: (234 mg, 1.690 mmol) . The mixture was stirred at 80 °C for 30 min under an
atmosphere of nitrogen. DCM (50 mL) and water (50 mL) was added abd the aqueous
layer was extracted with CH,Cl> (50 mL x 2). The combined organic layers were dried
over Na>SO, and concentrated. The crude product was purified by silica gel
chromatography (EtOAc/ether: 0-70%) to yield (2R)-4-(5-(2-fluoro-4-methoxyphenyl)-1-
oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2 H-pyran-2-
yhoxy)butanamide (300 mg, 0.477 mmol, 57 % yield) as a solid.

LCMS: [ M-THP+H] 450.9.

Part B

To a stirred solution of (2R)-4-(5-(2-fluoro-4-methoxyphenyl)-1-oxoisoindolin-2-yl)-2-

methyl-2 (methylsulfonyl)-N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (270 mg, 0.505

mmol) in dichloromethane (5 mL) and methanol (5.00 mL) was added HCI (1.263 mL,

5.05 mmol) at 10 °C and this mixture was then stirred at this temperature for an hour.

The solvent was removed and the crude was purified by reverse phase HPLC to yield

(R)-4-(5-(2-fluoro-4-methoxyphenyl)-1-oxoisoindolin-2-yl)-N-hydroxy-2-methyl-2-

(methylsulfonyl)butanamide (106 mg, 0.235 mmol, 47 % vyield) as a white solid..

LCMS: [M+H] 450.9.

"H NMR (500 MHz, DMSO-ds) 5: ppm 10.96 (s, 1H), 7.72 (d, J= 7.8 Hz, 2H), 7.60 (d, J =

8.0 Hz, 1H), 7.51 (t, J= 9.0 Hz, 1H), 7.01 — 6.89 (m, 2H), 4.55 (d, J = 4.1 Hz, 2H), 3.83 (s,
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3H), 3.69 — 3.62 (m, 1H), 3.45 (d, J = 6.1 Hz, 1H), 3.08 (s, 3H), 2.60 (d, J = 13.2, 10.0,
6.2 Hz, 1H), 2.04 — 1.93 (m, 1H), 1.57 (s, 3H).

Example 100. (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-{1-ox0-5-[4-(propan-2-
yloxy)phenyl]-2,3-dihydro-1H-isoindol-2-yl}butanamide

o)
Ost
I\ o
@ i
OH
o O
Part A

A vessel was charged with (4-isopropoxyphenyl)boronic acid (65.2 mg, 0.307 mmol),
K2CO: (85 mg, 0.613 mmol), (2R)-4-(5-bromo-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 13) (150 mg,
0.307 mmol) and PdCl(dppf) (22.43 mg, 0.031 mmol) and heated in microwave at 90 °C
for 30 min. The organic phase was diluted with DCM, (20 mL) and washed with water (20
mL), brine (30 mL), dried over sodium sulphate and concentreated. The residue was
purified by silical gel chromatography (EtOAc/hexanes: 0-80%) to afford (2R)-4-(5-(4-
isopropoxyphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2 H-
pyran-2-yoxy)butanamide (110 mg, 0.172 mmol, 56 % yield) as a colorless oil.

LCMS: [M+Na] 567.3.

Part B

To a solution of (2R)-4-(5-(4-isopropoxyphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (100 mg, 0.184 mmol) in
dichloromethane (5 mL) stirred under nitrogen at room temperature was added a solution
of HCI (0.5 mL, 2.000 mmol) in dioxane (4M). The reaction mixture was stirred at room
temperature for 2 hr and concentrated. The residue was purified by silica gel
chromatography (MeOH/DCM: 0-20%) to afford (R)-N-hydroxy-4-(5-(4-isopropoxyphenyl)-
1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)butanamide (14 mg, 0.029 mmol, 16 %
yield) as a white solid.

LCMS: [M+H] 461.3.

"H NMR (METHANOL-d,) 8: ppm 7.74 - 7.82 (m, 2 H), 7.67 - 7.74 (m, 1 H), 7.62 (d, J =
86 Hz,2H),7.02(d,J=86Hz,2H),4.62-4.74 (m, 1 H),4.58(d,J=6.6Hz, 2H), 3.67
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-3.84 (m, 2 H), 3.10 (s, 3 H), 2.79 (dt, J = 13.5, 7.9 Hz, 1 H), 2.20 (ddd, J = 13.3, 7.8, 5.9
Hz, 1 H), 1.73 (s, 3 H), 1.36 (d, J = 6.1 Hz, 6H).

Example 101. (2R)-4-[5-(2-fluoro-4-methylphenyl)-1-0x0-2,3-dihydro-1H-isoindol-2-
yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

0
0 /,,“s/zo
£ o
O N NH
3

I

Part A

To a solution of (2R)-4-(5-bromo-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2 H-pyran-2-yl)butanamide (Intermediate 13) (420 mg, 0.887 mmol) in
acetonitrile (12 mL) was added water (2 mL), (2-fluoro-4-methylphenyl)boronic acid (150
mg, 0.976 mmol), K.COs (245 mg, 1.774 mmol) and PdCl.(dppf)-CH2Cl. adduct (145 mg,
0.177 mmol). The mixture was stirred at 80 °C for 30 min under nitrogen. The solvent
was removed, water (50 mL) was added to the mixture and the aqueous layer was
extracted with EtOAc (100mL x 3). The combined organic layers were concentrated and
the crude product was purified by silica gel chromatography (EtOAc/petroleum ether: 10-
70%) to afford (2R)-4-(5-(2-fluoro-4-methylphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)butanamide (360 mg, 0.645 mmol, 73 %
yield).

LCMS: [M+Na] 540.8.

Part B

To a solution of (2R)-4-(5-(2-fluoro-4-methylphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (360mg, 0.694 mmol) in
methanol (10 mL) and dichloromethane (10 mL) was added 4M HCI in 1,4-dioxane (0.694
mL, 2.78 mmol) at 25 °C. The reaction mixture was stirred at 25 °C for 1 hr and the
solvent was removed and the residue was purified by reversed phase HPLC to yield (R)-
4-(5-(2-fluoro-4-methylphenyl)-1-oxoisoindolin-2-yl)-N-hydroxy-2-methyl-
2(methylsulfonyl)butanamide (100 mg, 0.230 mmol, 33 % yield)

LCMS: [M+H] 432.9.

"H NMR (500 MHz METHANOL-d4) &: ppm 7.83 (d, J = 8.0 Hz, 1H), 7.75 (s, 1H), 7.67
(d, J=8.1Hz, 1H), 7.44 (t, J= 8.1 Hz, 1H), 7.14 (d, J = 8.1 Hz, 1H), 7.08 (d, J = 11.9 Hz,
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1H), 4.62 (q, J = 17.4 Hz, 2H), 3.78 (t, J = 7.7 Hz, 2H), 3.10 (s, 3H), 2.84 — 2.75 (m, 1H),
2.43 (s, 3H), 2.25 - 2.17 (m, 1H), 1.74 (s, 3H).

Example 102. (2R)-4-[5-(2-fluorophenyl)-1-0x0-2,3-dihydro-1H-isoindol-2-yl]-N-

hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

A mixture of (2R)-4-(5-bromo-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro 2H-pyran-2-yl)oxy)butanamide (Intermediate 13) (400 mg, 0.817 mmol), (2-
fluorophenyl)boronic acid (229 mg, 1.635 mmol),PdCl(dppf)-CH2Cl, adduct (133 mg,
0.163 mmol) and K>CO; (226 mg, 1.635 mmol) in acetonitrile (1.2 mL) and water (0.200
mL) was stirred at 80 °C for 30 min. After cooling, ethyl acetate (100 mL) was added and
the mixture was washed with brine (30 mL x 2), dried over sodium sulfate and
concentrated to give the (2R)-4-(5-(2-fluorophenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-yl)oxy)butanamide (200 mg, 0.396 mmol, 49
% yield)

LCMS: [M+H-THP] 420.8.

Part B

To a solution of (2R)-4-(5-(2-fluorophenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (200 mg, 0.396 mmol) in
methanol (5 mL) was added HCI in dioxane (4M) (5 mL, 20 mmol). The solution was
stirred 1 hr at room temperature. The mixture was concentrated, the residue was
triturated with ether (30 mL) twice and the residue was dissolved in DCM (5 mL) and
MeOH (0.5 mL). Petroleum ether (30 mL) was added slowly and the solid was filtered
and dried under reduce pressure to give (R)-4-(5-(2-fluorophenyl)-1-oxoisoindolin-2-yl)-N-
hydroxy-2-methyl-2-(methylsulfonyl)butanamide (100 mg, 0.238 mmol, 60 % yield)
LCMS: [M + H] 420.8.

"H NMR (500 MHz, DMSO-dg) 5: ppm 10.96 (s, 1H), 9.17 (s, 1H), 7.81 = 7.71 (m, 2H),
764 (d,J=78Hz, 1H),7.58 (,J=8.7,7.0Hz, 1H), 7.48 (, J=13.6, 5.5 Hz, 1H), 7.35 (, J

- 262 -



WO 2017/098440

10

15

20

25

30

PCT/IB2016/057451

= 15.3, 8.1 Hz, 2H), 4.62 — 4.50 (m, 2H), 3.69 — 3.61 (M, 1H), 3.53 — 3.44 (m, 1H), 3.08
(s, 3H), 2.65 — 2.56 (m, 1H), 2.00 (d, J = 14.7, 10.0, 5.1 Hz, 1H), 1.57 (s, 3H).

Example 103. (2R)-4-[5-(2H-1,3-benzodioxol-5-yl)-1-0x0-2,3-dihydro-1H-isoindol-2-
yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

o)
/
e
O ol
1
0 o0 OH

Part A

To a solution of (2R)-4-(5-bromo-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2 H-pyran-2-yl)butanamide (Intermediate 13) (400 mg, 0.845 mmol), (2-fluoro-
4-methoxyphenyl)boronic acid (200 mg, 1.177 mmol) in a solution of acetonitrile (12 mL)
and water (2 mL) was added PdCl.(dppf)-CH2Cl, adduct (138 mg, 0.169 mmol) and
K2COs (234 mg, 1.690 mmol). The mixture was stirred at 80 °C for 30 min under an
atmosphere of nitrogen. DCM (50 mL) and water (50 mL) was added and the aqueous
layer was extracted with CH,Cl> (50 mL x 2). The combined organic layers were dried
(Na;SOy) and concentrated. The crude product was purified by silica gel chromatography
(EtOAc/petroleum ether: 0-70%) to yield (2R)-4-(5-(benzo[d][1,3]dioxol-5-yl)-1-
oxoisoindolin-2-yl)-2-methyl-2- (methylsulfonyl)-N-(tetrahydro-2H-pyran-2-
yhoxy)butanamide (300 mg, 0.509 mmol, 60 % yield) as a solid.

LCMS: [M+H] 552.8.

Part B

To a stirred solution of (2R)-4-(5-(benzo[d][1,3]dioxol-5-yl)-1-0xoisoindolin-2-yl)-2-methyl-
2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (270 mg, 0.509 mmol) in
dichloromethane (5 mL) and methanol (5 mL) was added HCI (1.272 mL, 5.09 mmol) at
room temperature and stirred for one hour. The solvent was removed and the crude
material was purified by reverse phase HPLC to afford (R)-4-(5-(benzo[d][1,3]dioxol-5-yl)-
1-oxoisoindolin-2-yl)-N hydroxy-2-methyl-2-(methylsulfonyl)butanamide (64 mg, 0.129
mmol, 25 % yield).

LCMS: [M+H] 447 .1.

"H NMR (500 MHz, DMSO-ds) 8: ppm 10.96 (s, 1H), 9.17 (s, 1H), 7.82 (s, 1H), 7.69 (q, J
=8.0 Hz, 2H), 7.32 (s, 1H), 7.23 (d, J = 8.1 Hz, 1H), 7.04 (d, J = 8.1 Hz, 1H), 6.09 (s, 2H),
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4.53 (d, J = 3.2 Hz, 2H), 3.68 - 3.59 (m, 1H), 3.52 — 3.43 (m, 1H), 3.08 (s, 3H), 2.60 (d, J
=158, 9.8, 6.2 Hz, 1H), 2.04 - 1.95 (m, 1H), 1.57 (s, 3H).

Example 104. (2R)-4-[5-(2-fluoro-3-methoxyphenyl)-1-0x0-2,3-dihydro-1H-isoindol-
2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
@)

o M N\O_éO
O NH
0] OH
Part A
A mixture of (2R)-4-(5-bromo-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 13) (360 mg, 0.736 mmol), (2-
fluoro-3-methoxyphenyl)boronic acid (188 mg, 1.103 mmol), PdCl(dppf)-CH>Cl» adduct
(120 mg, 0.147 mmol) and K>CO; (203 mg, 1.471 mmol) in acetonitrile (12 mL) and water
(2 mL) was stirred at 80 °C for 30 min. DCM (50 mL) and water (50 mL) was added and
the aqueous layer was extracted with CH2Cl> (50 mL x 2). The combined organic layers
were dried over Na>SO, and concentrated and residue was purified by silica gel
(EtOAc/petroleum ether: 0-70%) to yield (2R)-4-(5-(2-fluoro-3-methoxyphenyl)-1-
oxoisoindolin-2-y)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2 H-pyran-2-
yhoxy)butanamide (300 mg, 0.505 mmol, 62 % yield) as a solid.
LCMS: [M+Na] 556.8.

Part B
To a stirred solution of (2R)-4-(5-(2-fluoro-3-methoxyphenyl)-1-oxoisoindolin-2-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (250 mg, 0.468
mmol) in dichloromethane (5 mL) and methanol (56 mL) was added HCI (1.169 mL, 4.68
mmol) at 30 °C. This mixture was stirred at this temperature for an hour. The solvent
was removed to afford crude material which was purified by reverse phase HPLC to yield
(R)-4-(5-(2-fluoro-3-methoxyphenyl)-1-oxoisoindolin-2-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (130 mg, 0.289 mmol, 62 % yield) as a white solid.
LCMS: [M+H] 451.0.
"H NMR (500 MHz, DMSO-ds) 5: ppm 10.95 (s, 1H), 9.16 (d, J = 1.7 Hz, 1H), 7.78 - 7.70
(m, 2H), 7.62 (d, J= 7.9 Hz, 1H), 7.30 - 7.18 (m, 2H), 7.09 (td, J = 6.8, 2.2 Hz, 1H), 4.63 -
4.47 (m, 2H), 3.89 (s, 3H), 3.71 - 3.60 (m, 1H), 3.50 — 3.44 (m, 1H), 3.08 (s, 3H), 2.66 -
2.56 (m, 1H), 2.05 - 1.94 (m, 1H), 1.57 (s, 3H).
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Example 105. (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-[5-(5-methylthiophen-

o)
2

N 0
(0]

S HN
_ o _ 9 OH
2-yl)-1-0x0-2,3-dihydro-1H-isoindol-2-yl]Jbutanamide
Part A

(R)-ethyl 4-(5-bromo-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)butanoate
(Intermediate 15) (200 mg, 0.478 mmol), 4,4,4'4'5,5,5',5"-octamethyl-2,2'-bi(1,3,2-
dioxaborolane) (182 mg, 0.717 mmol), PdCl.(dppf) (35 mg, 0.048 mmol) and potassium
acetate (141 mg, 1.434 mmol) was added to 1,2-dimethoxyethane (3 mL). The resulting
solution was stirred at 80 °C for 3 hr and filtered through a pad of celite. The solvent was
removed, the residue was dissolved in acetonitrile (2.4 mL) and water (0.4 mL) and 2-
bromo-5-methylthiophene (102 mg, 0.574 mmol), PdClx(dppf) (70 mg, 0.096 mmol) and
potassium carbonate (132 mg, 0.956 mmol) were added. The resulting solution was
stirred at 80 °C for 1 hr. After completion, the solvent was removed and the crude product
was purified by silica gel chromatography (EtOAc/hexanes: 0-100%) to afford (R)-ethyl 2-
methyl-2-(methylsulfonyl)-4-(5-(5-methylthiophen-2-yl)-1-oxoisoindolin-2-yl)butanoate
(153 mg, 0.351 mmol, 74 % yield).

LCMS: [M+H] 436.2.

"H NMR (CHLOROFORM-d) d: ppm 7.75-7.84 (m, 1 H), 7.58 - 7.70 (m, 2 H), 7.24 (d, J
=3.5Hz, 1 H),6.79 (dd, J = 3.5, 1.0 Hz, 1 H), 4.26 - 4.54 (m, 2 H), 3.81 - 4.22 (m, 3 H),
3.55-3.76 (m, 1 H), 2.97-3.15 (m, 3 H), 2.72 (dt, J = 13.5, 8.0 Hz, 1 H), 2.47 - 2.63 (m,
3H),218-2.36(m,1H),1.76-1.89 (m,3H),1.62 (br.s.,1H),1.21 (¢, J=7.1 Hz, 3 H).

Part B

To a slurry of (R)-ethyl 2-methyl-2-(methylsulfonyl)-4-(5-(5-methylthiophen-2-yl)-1-
oxoisoindolin-2-y)butanoate (149 mg, 0.342 mmol) and hydroxylamine (3.80 mL, 57.5
mmol) in 1,4-dioxane (2 mL) under nitrogen was added lithium hydroxide (1.895 mL,
1.895 mmol). The reaction was stirred at room temperature for 3 hr was concentrated and
purified by reverse phase HPLC (5-75% MeCN/H;0O, 0.1% TFA) to afford (R)-N-hydroxy-
2-methyl-2-(methylsulfonyl)-4-(5-(5-methylthiophen-2-yl)-1-oxoisoindolin-2-yl)butanamide
(25 mg, 0.056 mmol, 16 % yield) as a white powder.

LCMS: [M+H] 423.2.
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'H NMR (METHANOL-d4) 5: ppm 7.64 - 7.85 (m, 3 H), 7.28 - 7.40 (m, 1 H), 6.83 (dd, J =
3.5,1.0 Hz, 1 H), 4.49 - 4.66 (m, 2 H), 3.70 - 3.81 (m, 2 H), 3.10 (s, 3 H), 2.73 - 2.84 (m, 1
H), 2.51 - 2.57 (m, 3 H), 2.19 (dt, J = 13.5, 6.6 Hz, 1 H), 1.73 (s, 3 H).

Example 106. (2R)-4-[5-(2,5-difluorophenyl)-1-0x0-2,3-dihydro-1H-isoindol-2-yl]-N-

hydroxy-2-methanesulfonyl-2-methylbutanamide
0 Oté7o
CL o
® °

F

Part A

A mixture of (2R)-4-(5-bromo-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2H-pyran-2-yloxy)butanamide (Intermediate 13) (400 mg, 0.817 mmol), (2,5-
difluorophenyl)boronic acid (258 mg, 1.635 mmol), K.CO; (226 mg, 1.635 mmol),
PdClx(dppf)-CH2CI; adduct (133 mg, 0.163 mmol) in acetonitrile (12 mL) and water (2 mL)
was stirred at 80 °C for 0.5 hr under a nitrogen atmosphere. The reaction was
concentrated and the aqueous layer was extracted with DCM (50 mL x 2). The combined
organic layers were dried over Na>SQy, filtered and concentrated. The residue was
purified by silica gel chromatography (EtOAc/hexanes: 50-60%) to yield (2R)-4-(5-(2,5-
difluorophenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-
2-yh)oxy)butanamide (330 mg, 0.600 mmol, 73 % yield) as a yellow solid.

LCMS: [M+Na] 545.1.

Part B

To a solution of (2R)-4-(5-(2,5-difluorophenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (310 mg, 0.593 mmol) in
dichloromethane (5 mL) and methanol (2 mL) was added 4M HCI in dioxane (0.742 mL,
2.97 mmol) at 20 °C. The reaction mixture was stirred at 20 °C for 15 min and
concentrated. The crude was purified by reverse phase HPLC to afford (R)-4-(5-(2,5-
difluorophenyl)-1-oxoisoindolin-2-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide
(101 mg, 0.230 mmol, 39 % yield) as an off white solid.

LCMS: [M+H]: 439.1.
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H NMR (500 MHz, DMSO-ds) &: ppm 10.96 (s, 1H), 9.17 (s, 1H), 7.81 (s, 1H), 7.76 (d, J
= 7.9 Hz, 1H), 7.67 (d, J = 7.9 Hz, 1H), 7.52 — 7.38 (m, 2H), 7.33 (dt, J = 12.6, 6.1 Hz,
1H), 4.62 — 4.48 (m, 2H), 3.70 — 3.59 (m, 1H), 3.53 — 3.43 (m, 1H), 3.08 (s, 3H), 2.67 —
2.55 (m, 1H), 2.05 — 1.93 (m, 1H), 1.57 (s, 3H).

Example 107. 2R)-4-[56-(4-chloro-2-fluorophenyl)-1-0x0-2,3-dihydro-1H-isoindol-2-
yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

T O N—/ HN-OH

Part A

To a solution of (2R)-4-(5-bromo-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2H-pyran-2-yl)butanamide (Intermediate 13) (350 mg, 0.739 mmol) in
acetonitrile (6 mL) was added water (1 mL), (4-chloro-2-fluorophenyl)boronic acid (258
mg, 1.479 mmol), K:CO3 (204 mg, 1.479 mmol) and PdCl>(dppf)-CH2Cl> adduct (121 mg,
0.148 mmol). The mixture was stirred at 80 °C for 30 min under an atmosphere of
nitrogen. AcOEt (10 mL) and water (10 mL) was added and the aqueous layer was
extracted with AcOEt (8 mL x 2). The combined organic layers were washed with H.O (15
mL) and brine (10 mL), dried (Na>SO,) and concentrated. The crude product was purified
by silica gel chromatography (EtOAc/hexanes: 20-100%) to yield (2R)-4-(5-(4-chloro-2-
fluorophenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-
yhoxy)butanamide (270 mg, 0.451 mmol, 61 % vyield) as a reddish-brown solid.

LCMS: [M+H] 455.1.

Part B

To a solution (2R)-4-(5-(4-chloro-2-fluorophenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (250 mg, 0.464 mmol) in
dichloromethane (2 mL) and methanol (2 mL) was added hydrogen chloride (4M) in 1,4-
dioxane (4.64 mL, 18.55 mmol). The reaction mixture was stirred at 10 °C for 1 hr and
concentrate. The residue was purified by reverse phase HPLC to yield (R)-4-(5-(4-chloro-
2-fluorophenyl)-1-oxoisoindolin-2-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide
(26 mg, 0.051 mmol, 11 % yield) as a white solid.

LCMS: [M+H] 455.0.
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TH NMR (400 MHz, DMSO-ds) | : ppm 8.98 (s, 1H), 7.79 — 7.36 (m, 6H), 4.65 — 4.46 (m,
2H), 3.64 (d, J = 9.5 Hz, 2H), 3.08 (s, 3H), 2.61 —2.59 (m, 1H), 1.98 (d, J = 19.9 Hz, 1H),
1.57 (s, 3H).

Example 108. (2R)-N-hydroxy-2-methanesulfonyl-2-methyl-4-{5-[4-(morpholin-4-
yl)phenyl]-1-0x0-2,3-dihydro-1H-isoindol-2-yl}butanamide

L0
&
Part A
Potassium carbonate (89 mg, 0.642 mmol) in water (0.25 mL) was added to (2R)-4-(5-
bromo-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-
yhoxy)butanamide (Intermediate 13) (157 mg, 0.321 mmol), (4-morpholinophenyl)boronic
acid (66.4 mg, 0.321 mmol) and PdCl.(dppf) (46.9 mg, 0.064 mmol) in degassed
acetonitrile (1.5 mL) under an atmosphere of nitrogen. The resulting solution was stirred
at 80 °C for 30 min. The solvent was removed and the residue was purified by silica gel
chromatography (EtOAc/hexanes: 100%) to afford (2R)-2-methyl-2-(methylsulfonyl)-4-(5-
(4-morpholinophenyl)-1-oxoisoindolin-2-yl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide
(58.8 mg, 0.103 mmol, 32 % yield).
LCMS: [M+H] 572.4.

Part B

To a solution of (2R)-2-methyl-2-(methylsulfonyl)-4-(5-(4-morpholinophenyl)-1-
oxoisoindolin-2-yl)-N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (58.8 mg, 0.103 mmol)
in dichloromethane (1 mL) and methanol (1 mL) was added a 4M solution of hydrogen
chloride in dioxane (15 mg, 0.411 mmol). The resulting solution was stirred at room
temperature for 1 hr. The solvent was removed and the residue was washed with ether
to afford (R)-N-hydroxy-2-methyl-2-(methylsulfonyl)-4-(5-(4-morpholinophenyl)-1-
oxoisoindolin-2-yl)butanamide hydrochloride

(51 mg, 0.088 mmol, 85 % yield).

LCMS: [M+H] 488.3.
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'H NMR (METHANOL-d4) 8: ppm 7.97 (d, J = 8.6 Hz, 2 H), 7.78 - 7.93 (m, 5H), 4.48 -
4.76 (m, 2 H), 4.11 - 4.22 (m, 4 H), 3.74 - 3.86 (M, 6H), 3.65 - 3.70 (M, 1 H), 3.10 (s, 3 H),
2.72-2.92 (m, 1 H), 2.10 - 2.29 (m, 1 H), 1.69 - 1.77 (m, 3 H).

Example 109. (2R)-4-{56-[4-(dimethylamino)phenyl]-1-0x0-2,3-dihydro-1H-isoindol-2-
yI}-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

0
zo‘\s{

N “ \O
() 0
HN
O OH

N
\

Part A

Potassium carbonate (90 mg, 0.650 mmol) in water (0.25mL) was added into a mixture of
(2R)-4-(5-bromo-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-
pyran-2 yl)oxy)butanamide (Intermediate 13) (159 mg, 0.325 mmol), (4-
(dimethylamino)phenyl)boronic acid (64.3 mg, 0.390 mmol) and PdClx(dppf) (47.5 mg,
0.065 mmol) in degassed acetonitrile (1.5 mL) under an atmosphere of nitrogen. The
resulting solution was stirred at 80 °C for 30 min. The solvent was removed and the
residue was purified by silica gel chromatography (EtOAc/hexanes: 0-100%) to afford
(2R)-4-(5-(4-(dimethylamino)phenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2H-pyran-2-yl)oxy)butanamide (118 mg, 0.223 mmol, 69 % yield).

LCMS: [M+H] 530.4.

Part B

To a solution of (2R)-4-(5-(4-(dimethylamino)phenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (118 mg, 0.223 mmol) in
dichloromethane (1 mL) and methanol (1 mL) was added a hydrogen chloride (0.223 mL,
0.891 mmol) solution in dixoane (4M). The resulting solution was stirred at room
temperature for 1 hr. The solvent was removed and the residue was purified by reverse
phase HPLC (5-80% MeCN/H->0, 0.1% TFA) to give (R)-4-(5-(4-(dimethylamino)phenyl)-
1-oxoisoindolin-2-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide trifluoroacetic
acid salt (66 mg, 0.112 mmol, 50 % yield).

LCMS: [M+H] 446.3.
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TH NMR (DMSO-de) &: ppm 10.99 (br. s., 1 H), 7.81 (br. s., 1 H), 7.55 - 7.76 (m, 4 H), 6.88
(d, J = 8.3 Hz, 2 H), 4.52 (br. s., 2 H), 3.90 - 4.03 (m, 1 H), 3.63 (br. s., 1 H), 3.47 (br. s., 1
H), 3.09 (br. s., 3 H), 2.98 (s, 6H), 2.58 - 2.70 (m, 1 H), 1.98 (br. s., 1 H), 1.56 (br. s., 3 H).

Example 110. (2R)-4-[5-(2-fluoro-4-{[methoxy(methyl)amino]methyl}phenyl)-1-oxo-
2,3-dihydro-1H-isoindol-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

0
O N s 9
® ‘s
HN
( F Ho ©
/ ‘O/

Part A

(R)-ethyl 4-(5-bromo-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)butanoate
(Intermediate 15) (200 mg, 0.478 mmol), 4,4,4'4'5,5,5',5'-octamethyl-2,2'-bi(1,3,2-
dioxaborolane) (182 mg, 0.717 mmol), PdCl.(dppf) (35 mg, 0.048 mmol) and potassium
acetate (141 mg, 1.434 mmol) was added to 1,2-dimethoxyethane (3 mL) and the
resulting solution was stirred at 80 °C for 3 hr. The reaction was filter through a pad of
celite and the solvent was removed. The residue was dissolved in acetonitrile (1.5 mL)
and water (0.25mL) and N-(4-bromo-3-fluorobenzyl)-N,O-dimethylhydroxylamine (178
mg, 0.717 mmol), PdClx(dppf) (70 mg, 0.096 mmol) and potassium carbonate (132 mg,
0.956 mmol) were added. The resulting solution was stirred at 80 °C for 1 hr. The solvent
was removed and the residue was purified by silica gel chromatography (EtOAc/hexanes:
0-100%) to afford (R)-ethyl 4-(5-(2-fluoro-4-(methoxy(methyl)amino)methyl)phenyl)-1-
oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)butanoate (231 mg, 0.456 mmol, 95%
yield).

LCMS: [M+Na] 507.3.

"H NMR (METHANOL-d,) 8: ppm 7.76 - 7.88 (m, 2 H), 7.70 (d, J = 7.8 Hz, 1 H), 7.47 -
7.57 (m, 1 H),7.23-7.36 (m, 2 H), 4.44 - 468 (m, 2 H), 3.80 - 4.08 (m, 5H), 3.62 - 3.73
(m, 1 H),3.37-3.44 (m, 3 H),3.06-3.18 (m,3 H),2.76-2.90 (m, 1 H), 2.59-2.70 (m, 3
H), 2.16 - 2.29 (m, 1 H), 1.71-1.81 (m, 3 H), 1.13-1.21 (m, 3 H).

Part B
To a slurry of (R)-ethyl 4-(5-(2-fluoro-4-(methoxy(methyl)amino)methyl)phenyl)-1-
oxoisoindolin-2-y)-2-methyl-2-(methylsulfonyl)butanoate trifluoroacetic acid salt (226 mg,

0.446 mmol), hydroxylamine (4.95 mL, 74.9 mmol) in 1,4-dioxane (3 mL) under nitrogen
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was added lithium hydroxide (2.472 mL, 2.472 mmol). The reaction mixture was stirred at
room temperature for 3 hr. The mixture was concentrated and the residue was purified
by reverse phase HPLC (5-70% MeCN/H;O, 0.1% TFA) to afford (R)-4-(5-(2-fluoro-4-
(methoxy(methyl)amino)methyl)phenyl)-1-oxoisoindolin-2-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide trifluoroacetic acid salt (129 mg, 0.202 mmol, 45 % vyield) as
a white powder.

LCMS: [M+H] 494.3.

'"H NMR (METHANOL-d,) d: ppm 7.85 (d, J=7.8 Hz, 1 H), 7.77 (s, 1 H), 7.69 (d, J = 8.1
Hz, 1 H), 7.54 ({, J=8.0 Hz, 1 H), 7.23-7.39 (m, 2 H), 4.48 - 474 (m, 2 H), 3.91 - 4.01
(m, 2 H), 3.78 (t, J =7.3 Hz, 2 H), 3.39 - 3.53 (m, 3 H), 3.01 - 3.18 (m, 3 H), 2.77 - 2.86
(m,1H),2.69-2.76 (m, 3 H), 2.21 (dt, J =13.6,6.7 Hz, 1 H), 1.65-1.81 (m, 3 H).

Example 111. (2R)-4-[4-fluoro-5-(4-methoxyphenyl)-1-0x0-2,3-dihydro-1H-isoindol-
2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
0O o, /

2 5=0
Q N\}%/H
N\
O f 3 OH

0
Part A
PdClx(dppf) (54.1 mg, 0.074 mmol) was added to a solution of (4-methoxyphenyl)boronic
acid (82 mg, 0.542 mmol), (2R)-4-(5-bromo-4-fluoro-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 16) (250 mg,
0.493 mmol) and K.CO; (136 mg, 0.985 mmol) in acetonitrile (6.00 mL) and water (1 mL)
at room temperature under nitrogen. The resulting solution was stirred at 80 °C for 30
min. The reaction was combined with another batch and was diluted with ethyl acetate
(50 mL) and dried over Na,SQOs. The solvent was evaporated and the residue was purified
by silica gel chromatography (EtOAc/petroleum ether: 25-100%) to afford (2R)-4-(4-
fluoro-5-(4-methoxyphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2H-pyran-2-yl)oxy)butanamide (210 mg, 66 %) as a brown oil.
LCMS: [M-83]451.0.

Part B

To a solution of (2R)-4-(4-fluoro-5-(4-methoxyphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-

(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (210 mg, 0.393 mmol) in
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dichloromethane (4 mL) was added a 4M solution of HCI in dioxane (2 mL, 8.00 mmol).
The resulting solution was stirred at 20 °C for 1 hr when methanol (2 mL) was added.
The reaction was stirred additional 1 hr. The solution was combined with another batch
and was concentrated and the residue was purified by reverse phase HPLC to give (R)-4-
(4-fluoro-5-(4-methoxyphenyl)-1-oxoisoindolin-2-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (60 mg, 0.128 mmol, 33 % yield) as a white solid.

LCMS [M+H] 451.1.

'"H NMR (500MHz, DMSO-d6): d ppm 10.95 (s, 1 H),9.15 (s, 1 H), 7.62 (m, 1 H), 7.57-
7.55(m, 3

H), 7.08 (d, J = 8.5 Hz, 2 H), 4.63 (m, 2 H), 3.82 (s, 3 H), 3.61 (m, 1 H), 3.53 (m, 1 H),
3.08

(s, 3 H),2.64 (m,1H),201(m,1H),1.57 (s, 3 H).

Example 112. (2R)-4-[4-fluoro-5-(4-methylphenyl)-1-0x0-2,3-dihydro-1H-isoindol-2-
yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Q Oy /

., $=0

SEpSe
N\
OH
(J * °
Part A

PdClx(dppf) (54.1 mg, 0.074 mmol) was added to a solution of p-tolylboronic acid (73.7
mg, 0.542 mmol), (2R)-4-(5-bromo-4-fluoro-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-

(tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 16) (250 mg, 0.493 mmol) and
K2COs3 (136 mg, 0.985 mmol) in acetonitrile (6 mL) and water (1 mL) under an
atmosphere of nitrogen. The resulting solution was stirred at 80 °C for 30 min. The
reaction mixture was combined with another batch and was diluted with ethyl acetate (50
mL) and dried over Na>SO4. The solvent was evaporated and the residue was purified by
silica gel chromatography (EtOAc/petroleum ether: 25-100%) to afford (2R)-4-(4-fluoro-1-
0x0-5-(p-tolylisoindolin-2-yl)-2-methyl-2- (methylsulfonyl)-N-(tetrahydro-2H-pyran-2-
yhoxy)butanamide (200 mg, 54%) as a brown oil.

LCMS: [M+H] 435.0.

Part B
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To a solution of (2R)-4-(4-fluoro-1-0x0-5-(p-tolylisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (200 mg, 0.386 mmol) in
dichloromethane (4 mL), was added a 4M solution of HCI in dioxane (2 mL, 8 mmol). The
resulting solution was stirred at 20 °C for 1 hr when methanol (2 mL) was added and
stirred an additional 1 hr. The solution was concentrated and the residue was purified by
reverse phase HPLC to give (R)-4-(4-fluoro-1-oxo-5-(p-tolylisoindolin-2-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide (60 mg, 0.138 mmol, 36 % yield) as an off-white
solid.

LCMS: [M+H] 435.2.

"H NMR (500MHz, DMSO-ds): 8 ppm 10.95 (s, 1 H), 7.64 - 7.575 (m, 2 H), 7.50 (d, J =
7.0Hz, 2

H), 7.33 (d, J = 8.0 Hz, 2 H), 4.63 (m, 2 H), 3.62 (m, 1 H), 3.53 (m, 1 H), 3.08 (s, 3 H),
2.64

(m, 1 H), 2.37 (s, 3 H), 2.00 (m, 1 H), 1.57 (s, 3 H).

Example 113. (2R)-4-[6-fluoro-5-(4-methylphenyl)-1-0x0-2,3-dihydro-1H-isoindol-2-
yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

0
- \\/
O 4 ¥

F NJ_;N\H
O‘ I,

Part A

A solution of (2R)-4-(5-bromo-6-fluoro-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-
N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (Intermediate 17) (350 mg, 0.690 mmol) in
acetonitrile (12 mL) and water (2.000 mL) was added p-tolylboronic acid (113 mg, 0.828
mmol), PdClx(dppf)-CH.Cl; adduct (56.3 mg, 0.069 mmol) and K-:CO; (191 mg, 1.380
mmol). The mixture was heated to 80 °C under nitrogen and stirred for 2 hr. The mixture
was concentrated and water (30 mL) was added. The aqueous layer was extracted with
AcOEt (30 mL x 3), dried over Na,SO4 abd concentrated. The residue was purified by
silica gel chromatography (ethyl acetate/petroleum ether: 1/5-2/1) to afford (2R)-4-(6-
fluoro-1-o0x0-5-(p-tolyl)isoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-
pyran-2-yoxy)butanamide (220 mg, 0.402 mmol, 58 % yield) as a yellow solid.

LCMS: [M+H] 435.
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Part B

A solution of (2R)-4-(6-fluoro-1-oxo0-5-(p-tolyl)isoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-
N- ((tetrahydro-2H-pyran-2-yl)oxy)butanamide (200 mg, 0.386 mmol) in dichloromethane
(5 mL) and methanol (56 mL) was added HCI (1 mL, 4 mmol) and the mixture was stirred
at for 2 hr. The reaction was concentrated and the residue was washed with
acetonitrile/ether (1/2) to afford (R)-4-(6-fluoro-1-oxo-5-(p-tolyl)isoindolin-2-yl)-N-hydroxy-
2-methyl-2-(methylsulfonyl)butanamide (114 mg, 0.260 mmol, 67 % yield) as a white
solid.

LCMS: [M+H] 435.

"H NMR (500 MHz, DMSO-ds) 5: ppm 10.76 (s, 1H), 9.16 (s, 1H), 7.73 (d, J = 6.5 Hz,
1H), 7.53 (d, J= 9.5 Hz, 1H), 7.48 (d, J= 6.5 Hz, 2H), 7.33 (d, J = 8.0 Hz, 2H), 4.52 (s,
2H), 3.62 (m, 1H), 3.51 (m, 1H), 3.07 (s, 3H), 2.61 (m, 1H), 2.37 (s, 3H), 1.98 (m, 1H),
1.57 (s, 3H).

Example 114. (2R)-4-[6-fluoro-5-(4-methoxyphenyl)-1-0x0-2,3-dihydro-1H-isoindol-
2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Y

F =0
O NJ_;*N\H
O O OH
O
I
Part A
A solution of (2R)-4-(5-bromo-6-fluoro-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-
N-(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (Intermediate 17) (350 mg, 0.690 mmol) in
acetonitrile (12 mL) and water (2 mL) was added (4-methoxyphenyl)boronic acid (126 mg,
0.828 mmol), PdCl>(dppf)-CH.Cl. adduct (56.3 mg, 0.069 mmol) and K>COs (191 mg,
1.380 mmol). The mixture was heated to 80 °C under N2 and stirred for 2 hr. The mixture
was concentrated and water (30 mL) was added, extracted with ethyl acetate (30 mL x 3),
dried over Na,SO,4 and concentrated. The residue was purified by silica gel
chromatography (ethyl acetate/petroleum ether: 1/5-2/1) to afford (2R)-4-(6-fluoro-5-(4-
methoxyphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2 H-
pyran-2-yoxy)butanamide (220 mg, 0.385 mmol, 56 % yield) as a yellow solid.
LCMS: [M-THP] 451.
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Part B

A solution of (2R)-4-(6-fluoro-5-(4-methoxyphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (200 mg, 0.374 mmol) in
dichloromethane (5 mL) and methanol (56 mL) was added HCI (1 mL, 4.00 mmol) and the
mixture was stirred for 2 hr. The mixture was concentrated and the residue was washed
with acetonitrile/ether (1/2) to afford (R)-4-(6-fluoro-5-(4-methoxyphenyl)-1-oxoisoindolin-
2-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide (125 mg, 0.277 mmol, 74 % yield)
as a white solid.

LCMS: [M+H] 451.

"H NMR (500 MHz, DMSO-ds) 5: ppm 10.96 (s, 1H), 9.16 (s, 1H), 7.72 (d, J = 6.5 Hz,
1H), 7.50-7.55 (m, 3H), 7.08 (d, J = 9.0 Hz, 2H), 4.52 (s, 2H), 3.82 (s, 3H), 3.62 (m, 1H),
3.49 (m, 1H), 3.08 (s, 3H), 2.61 (m, 1H), 1.99 (m, 1H), 1.57 (s, 3H).

Example 115. (2R)-4-(4-fluoro-5-{4-[2-(morpholin-4-yl)ethyl]phenyl}-1-0x0-2,3-
dihydro-1H-isoindol-2-yl)-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

I
0 0=8=0

T
seaiie-

N

O

Part A

PdCl,(dppf)-CH2Cl; adduct (0.406 g, 0.497 mmol) was added to a solution of 2-(4-
bromophenyl)ethanol (1 g, 4.97 mmol), potassium acetate (0.976 g, 9.95 mmol) and
4,4.4'4'555' 5" -octamethyl-2,2'-bi(1,3,2-dioxaborolane) (1.263 g, 4.97 mmol) in

DMSO (10 mL) under a nitrogen atmosphere and was stirred at 120 °C for 3 hr. The
mixture was concentrated under reduced pressure and the residue was purified by silica
gel chromatography (AcOEt/petroleum ether: 1/3) to give 2-(4-(4,4,5,5- tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl)ethanol (740 mg, 2.446 mmol, 49 % vyield) as a yellow oil.
LCMS: [M+H] 249.2.

Part B
PdCl.(dppf) (0.288 g, 0.394 mmol) was added to a solution of 2-(4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenyl)ethanol (1.467 g, 5.91 mmol), (2R)-4-(5-bromo-4-fluoro-1-
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oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N- (tetrahydro-2H-pyran-2-
yhoxy)butanamide (Intermediate 16) (2.0 g, 3.94 mmol) and K>CO; (1.09 g, 7.88 mmol) in
acetonitrile (5 mL) and water (1 mL) under a nitrogen atmosphere and stirred at 80 °C for
30 min. The reaction was combined with another batch and was washed with water (20
mL), brine (20 mL), dried over Na,SOy, filtered and concentrated. The crude was purified
by silica gel chromatography (petroleum ether/AcOEt: 1/1-0/1) to give (2R)-4-(4-fluoro-5-
(4-(2-hydroxyethyl)phenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.11 g, 3.41 mmol, 87 % vyield).

LCMS: [M+H] 503.3.

Part C

To a mixture of (2R)-4-(4-fluoro-5-(4-(2-hydroxyethyl)phenyl)-1-oxoisoindolin-2-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (300 mg, 0.547
mmol) in dichloromethane (7.5 mL) was added triphenylphosphine (574 mg, 2.187 mmol)
and 1-bromopyrrolidine-2,5-dione (292 mg, 1.640 mmol) at 0 °C. The resulting mixture
was stirred at 0 °C for 45 min. Methanol (7.5 mL) was added at 0 °C and the reaction
mixture was concentrated to affored (R)-4-(5-(4-(2-bromoethyl)phenyl)-4-fluoro-1-
oxoisoindolin-2-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide (653 mg, 0.547
mmol, 100 % yield) as a yellow oil.

LCMS: [M+H] 527.0.

Part D

A mixture of (R)-4-(5-(4-(2-bromoethyl)phenyl)-4-fluoro-1-oxoisoindolin-2-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide (656 mg, 0.547 mmol), morpholine (477 mg, 5.47
mmol), KI (9.08 mg, 0.055 mmol) and N,N-dimethylformamide (5.5 mL) was heated in
microwave at 70 °C for 10 min. The mixture was concentrated and the residue was
purified by reverse phase HPLC (CH:CN/H-2O, 0.1% TFA) to yield (R)-4-(4-fluoro-5-(4-(2-
morpholinoethyl)phenyl)-1-oxoisoindolin-2-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide trifluoroacetic acid salt (75 mg, 0.114 mmol, 21 % vyield) as
an off-white solid.

LCMS: [M+H] 534.2.

"H NMR (500 MHz, METHANOL-d4) 3: ppm 7.62-7.68 (m, 4H), 7.47 (d, J = 8.0 Hz, 2H),
4.67 (dd, J=45.0, 17.5 Hz, 2H), 4.02-4.15 (m, 2H), 3.72-3.89 (m, 4H), 3.38-3.65 (m, 5H),
3.25 (m, 1H), 3.17 (m, 2H), 3.10 (s, 3H), 2.84 (m, 1H), 2.20 (m, 1H), 1.75 (s, 3H).
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Example 116. (2R)-4-[4-fluoro-5-(3-fluoro-4-methylphenyl)-1-ox0-2,3-dihydro-1H-
isoindol-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

Part A

PdClx(dppf) (0.361 g, 0.493 mmol) was added to a solution of (3-fluoro-4-
methylphenyl)boronic acid (0.910 g, 5.91 mmol), (2R)-4-(5-bromo-4-fluoro-1-
oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N- (tetrahydro-2H-pyran-2-
yhoxy)butanamide (Intermediate 16) (2.5g, 4.93 mmol) and K>CO: (1.362 g, 9.85 mmol)
in acetonitrile (15 mL) and water (2 mL) under a nitrogen atmosphere. The resulting
solution was stirred at 80 °C for 30 min. The reaction mixture was concentrated and the
residue was purified by silica gel chromatography (EtOH/DCM: 1:50) to give (2R)-4-(4-
fluoro-5-(3-fluoro-4-methylphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.2 g, 3.61 mmol, 73 % yield) as a brown
solid.

LCMS: [M+H] 559.2.

Part B

To a solution of (2R)-4-(4-fluoro-5-(3-fluoro-4-methylphenyl)-1-oxoisoindolin-2-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (1.8 g, 3.35 mmol)
in dichloromethane (20 mL) was added HCI (4.19 mL, 16.77 mmol) in dixoane. The
resulting solution was stirred at 20 °C for 5 min when methanol (20 mL) was added. The
resulting mixture was stirred at 25 °C for 1 hr and concentrated. The crude was purified
by triturating with acetone to give (R)-4-(4-fluoro-5-(3-fluoro-4-methylphenyl)-1-
oxoisoindolin-2-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide (700 mg, 1.547
mmol, 46 % yield) as a white solid.

LCMS: [M+H] 453.2.

"H NMR (500 MHz, DMSO-ds) 5: ppm 10.96 (s, 1H), 9.16 (brs, 1H), 7.67 (m, 1H), 7.59 (d,
J=7.5Hz, 1H), 7.35-7.45 (m, 3H), 4.64 (s, 2H), 3.62 (m, 1H), 3.53 (m, 1H), 3.08 (s, 3H),
2.63 (m, 1H), 2.30 (s, 3H), 2.00 (m, 1H), 1.56 (s, 3H).

Example 117. (2R)-4-[4-fluoro-5-(2-fluorophenyl)-1-0x0-2,3-dihydro-1H-isoindol-2-

yl]-N-hydroxy-2-methanesulfonyl-2- methylbutanamide
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Part A

PdClx(dppf) (36.1 mg, 0.049 mmol) was added to a solution of (2-fluorophenyl)boronic
acid (83 mg, 0.591 mmol), (2R)-4-(5-bromo-4-fluoro-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-

(tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 16) (250 mg, 0.493 mmol) and
K2COs3 (136 mg, 0.985 mmol) in acetonitrile (12.0 mL) and water (2.0 mL) under a
nitrogen atmosphere. The resulting solution was stirred at 80 °C for 30 min. The reaction
mixture combined with another batch and was concentrated under reduced pressure.
The residue was purified by silica gel chromatography (EtOH/DCM: 1:50) to give (2R)-4-
(4-fluoro-5-(2-fluorophenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (200 mg, 0.383 mmol, 78 % yield) as a brown
oil.

LCMS: [M+Na] 545.1.

Part B

To a stirred solution of (2R)-4-(4-fluoro-5-(2-fluorophenyl)-1-oxoisoindolin-2-yl)-2-methyl-
2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (180 mg, 0.344 mmol) in
methanol (6 mL) and dichloromethane (6 mL) was added a solution of HCI (4.31 mL,
17.22 mmol) in 1,4-dioxane and was stirred for 1 hr. The mixture was combined with
another batch and was concentrated under reduced pressure. The residue was purified
by reverse phase HPLC to give (R)-4-(4-fluoro-5-(2-fluorophenyl)-1-oxoisoindolin-2-yl)-N-
hydroxy-2-methyl-2-(methylsulfonyl)butanamide (90 mg, 0.205 mmol, 60 % vyield) as a
white solid.

LCMS: [M+H] 439.1.

"H NMR (500 MHz, DMSO-dg): 8: ppm 10.95 (d, J = 2.0 Hz, 1 H), 9.15 (d, J = 1.5 Hz, 1
H), 7.62 (d, J=8.0Hz, 1 H), 7.66 - 7.50 (m, 3 H), 7.40-7.35 (m, 2 H), 4.70 - 462 (m, 2
H), 3.66 - 3.61 (m, 1 H), 3.55-3.49 (m, 1 H), 3.08 (s, 3 H), 2.67 - 2.61 (m, 1 H), 2.04 -
1.98 (m, 1 H), 1.57 (s, 3 H).
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Example 118. (2R)-4-[5-(2H-1,3-benzodioxol-5-yl)-4-fluoro-1-0xo0-2,3-dihydro-1H-

isoindol-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

/0
© F oN
O g
L o
o
o
Part A

PdClx(dppf) (36.1 mg, 0.049 mmol) was added to a solution of benzo[d][1,3]dioxol-5-
ylboronic acid (106 mg, 0.641 mmol), (2R)-4-(5-bromo-4-fluoro-1-oxoisoindolin-2-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 16)
(250 mg, 0.493 mmol) and K,CO3 (136 mg, 0.985 mmol) in acetonitrile (6 mL) and water
(1 mL) under a nitrogen atmosphere. The resulting mixture was stirred at 80 °C for 30
min. The reaction mixture was combined with another batch and was filtered and diluted
with ethyl acetate (50 mL). The organic layer was washed with water (20 mL), brine (20
mL), dried over Na,SO4 and evaporated. The crude product was purified by silica gel
chromatography (petroleum ether/AcOEt: 1/1-0/1) to afford (2R)-4-(5-(benzo[d][1,3]dioxol-
5-yl)-4-fluoro-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-
yhoxy)butanamide (200 mg, 0.365 mmol, 74 % vyield).

LCMS: [M+Na] 572.2.

Part B

To a solution of (2R)-4-(5-(benzo[d][1,3]dioxol-5-yl)-4-fluoro-1-oxoisoindolin-2-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (150 mg, 0.273
mmol) in dichloromethane (5 mL) was added HCI (0.342 mL, 1.367 mmol) in dixoane.
The resulting solution was stirred at 20 °C for 5 min and methanol (5 mL) was added, The
resulting mixture was stirred at 25 °C for 1 hr. The mixture was combined with another
batch, was concentrated and the residue was purified by reverse phase HPLC to give
(R)-4-(5-(benzo[d][1,3]dioxol-5-yl)-4-fluoro-1-oxoisoindolin-2-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (20 mg, 0.043 mmol, 16 % yield) as a white solid

LCMS: [M+H] 465.2.

"H NMR (500 MHz, DMSO-ds) 5: ppm 10.95 (s, 1H), 9.15 (s, 1H), 7.61 (m, 1H), 7.55 (d, J
=7.5Hz, 1H), 7.17 (s, 1H), 7.05-7.10 (m, 2H), 6.10 (s, 2H), 4.62 (s, 2H), 3.61 (m, 1H),
3.52 (m, 1H), 3.07 (s, 3H), 2.62 (m, 1H), 1.99 (m, 1H), 1.56 (s, 3H).
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Example 119. (2R)-4-{4-fluoro-5-[4-(methoxymethyl)phenyl]-1-0x0-2,3-dihydro-1H-
isoindol-2-yl}-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

0
P g‘éo
T
O OH
o AT
Part A

To a solution of 1-bromo-4-(methoxymethyl)benzene (500 mg, 2.487 mmol) in 1,4-
dioxane (50 mL) was added 4,4,4' 4'5,5,5',5'-octamethyl-2,2'-bi(1,3,2-dioxaborolane)
(947 mg, 3.73 mmol), PdCl.(dppf)-CH2CI, adduct (203 mg, 0.249 mmol) and potassium
acetate (488 mg, 4.97 mmol). The reaction mixture was heated to 100 °C under N; and
stirred overnight. The mixture was evaporated, water (50 mL) was added, and the
aqueous layer was extracted with ethyl acetate (3 x 50 mL). The combined organic
layers were dried over Na>SO4 and concentrated. The residue was purified with silica gel
chromatography (ethyl acetate/petroleum ether: 0-1/40) to afford 2-(4-
(methoxymethyl)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (420 mg, 1.523 mmol,

61 % yield) as a colourless oil.

Part B

To a solution of (2R)-4-(5-bromo-4-fluoro-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 16) (654 mg,
1.29 mmol) in acetonitrile (6 mL) and water (1 mL) was added 2-(4-
(methoxymethyl)phenyl)-4,4,5,5-tetramethyl-1,3,2-

dioxaborolane (400 mg, 1.612 mmol), PdCl.(dppf)-CH.Cl» adduct (132 mg, 0.161 mmol)
and K>;COs; (446 mg, 3.22 mmol) under nitrogen. The mixture was heated to 80 °C for 2
hr. The mixture was concentrated, water (20 mL) was added and the aqueous layer was
extracted with ethyl acetate (20 mL x 3), dired over Na>SOs, and evaporated. The
residue was purified by silica gel chromatography (ethyl acetate/petroleum ether: 1/2-2/1)
to afford (2R)-4-(4-fluoro-5-(4-(methoxymethyl)phenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (500 mg, 0.880 mmol, 55 %
yield) as a yellow solid.

LCMS: [M+H] 572.3.

Part C
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A solution of (2R)-4-(4-fluoro-5-(4-(methoxymethyl)phenyl)-1-oxoisoindolin-2-yl)-2-methyl-
2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (2.27 g, 4.14 mmol) in
dichloromethane (30 mL) and methanol (30.0 mL) was added HCI (10 mL, 40.0 mmol)
and the mixture was stirred for 2 hr. The reaction was concentrated and to the residue
was added acetone (20 mL). The mixture was filtered and washed with acetone (5 mL x
2) and dried to afford (R)-4-(4-fluoro-5-(4-(methoxymethyl)phenyl)-1-oxoisoindolin-2-yl)-N-
hydroxy-2-methyl-2-(methylsulfonyl)butanamide (920 mg, 1.943 mmol, 47 % vyield) as a
white solid.

LCMS: [M+H] 465.2.

"H NMR (500 MHz, DMSO-ds) 5: ppm 10.96 (s, 1H), 9.17 (s, 1H), 7.65 (m, 1H), 7.59-7.60
(m, 3H), 7.46 (d, J = 8.5 Hz, 2H), 4.64 (s, 2H), 4.49 (s, 2H), 3.64 (m, 1H), 3.52 (m, 1H),
3.33 (s, 3H), 3.08 (s, 3H), 2.64 (m, 1H), 2.00 (m, 1H), 1.57 (s, 3H).

Example 120. (2R)-4-[4-fluoro-5-(3-fluoro-4-methoxyphenyl)-1-0x0-2,3-dihydro-1H-
isoindol-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide
F

Part A

PdClx(dppf) (36.1 mg, 0.049 mmol) was added to a solution of (3-fluoro-4-
methoxyphenyl)boronic acid (100 mg, 0.591 mmol), (2R)-4-(5-bromo-4-fluoro-1-
oxoisoindolin-2-
yD-2-methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate
16) (250 mg, 0.493 mmol) and K.CO; (136 mg, 0.985 mmol) in acetonitrile (8 mL) and
water (1 mL) under a nitrogen atmosphere. The resulting solution was stirred at 80 °C for
30 min. The reaction mixture was concentrated and the residue was purified by silica gel
chromatography (EtOH/DCM: 1/50) to give (2R)-4-(4-fluoro-5-(3-fluoro-4-methoxyphenyl)-
1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-pyran-2-
yhoxy)butanamide (222 mg, 0.277 mmol, 56 % vyield) as a brown solid.

LCMS: [M+H-THP] 469.2.

Part B
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To a solution of (2R)-4-(4-fluoro-5-(3-fluoro-4-methoxyphenyl)-1-oxoisoindolin-2-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (200 mg, 0.362
mmol) in dichloromethane (5 mL) was added HCI (0.452 mL, 1.810 mmol) in dixoane and
the solution was stirred at 20 °C for 5 min. Methanol (5 mL) was added and the resulting
mixture was stirred at 25 °C for 1 hr. The mixture was combined with another batch and
was concentrated. The residue was purified by reverse phase HPLC to give (R)-4-(4-
fluoro-5-(3-fluoro-4-methoxyphenyl)-1-oxoisoindolin-2-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide (44 mg, 0.094 mmol, 26 % yield) as white solid

LCMS: [M+H-THP] 469.2.

"H NMR (500 MHz, DMSO-ds) 5: ppm 10.96 (s, 1H), 9.16 (s, 1H), 7.66 (m, 1H), 7.58 (d, J
= 8.0 Hz, 1H), 7.51 (m,1H), 7.43 (m,1H), 7.32 (m,1H), 4.64 (s, 2H), 3.91 (s, 3H), 3.63
(m,1H), 3.54 (m,1H), 3.08 (s, 3H), 2.64 (m, 1H), 2.00 (m, 1H), 1.57 (s, 3H).

Example 121. (2R)-4-[4-fluoro-5-(2-fluoro-4-methoxyphenyl)-1-0x0-2,3-dihydro-1H-

isoindol-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

W

% 0
QU
T
O o) OH
~o e F
Part A

PdClx(dppf) (0.505 g, 0.690 mmol) was added to a solution of (2-fluoro-4-
methoxyphenyl)boronic acid (1.524 g, 8.97 mmol), (2R)-4-(5-bromo-4-fluoro-1-
oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N- (tetrahydro-2H-pyran-2-
yhoxy)butanamide (Intermediate 16) (3.5 g, 6.90 mmol) and K,CO- (1.907 g, 13.80 mmol)
in acetonitrile (15 mL) and water (3 mL) under a nitrogen atmosphere. The resulting
solution was stirred at 80 °C for 30 min and the reaction mixture was concentrated. The
residue was purified by silica gel chromatography (acetone/petroleum ether: 1/1) to give
(2R)-4-(4-fluoro-5-(2-fluoro-4-methoxyphenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-
(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (3.2 g, 5.62 mmol, 81 %
yield) as a yellow solid.

LCMS: [M+H-THP] 468.9

Part B
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A solution of (2R)-4-(4-fluoro-5-(2-fluoro-4-methoxyphenyl)-1-oxoisoindolin-2-yl)-2-methyl-
2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (3.18 g, 5.75 mmol) in
dichloromethane (30 mL) and methanol (30 mL) was added HCI (10 mL, 40 mmol) and
the mixture was stirred for 2 hr. The mixture was concentrated and acetone (20 mL) was
added and the mixture was filtered. The solid was washed with acetone (5 mL x 2) abnd
dried to afford (R)-4-(4-fluoro-5-(2-fluoro-4-methoxyphenyl)-1-oxoisoindolin-2-yl)-N-
hydroxy-2-methyl-2-(methylsulfonyl)butanamide (1586 mg, 3.22 mmol, 56 % vyield) as a
white solid.

LCMS: [M+H] 469.2.

"H NMR (500 MHz, DMSO-ds) : ppm 10.96 (s, 1H), 9.17 (brs, 1H), 7.60 (d, J = 8.0 Hz,
1H), 7.54 (m, 1H), 7.42 (m, 1H), 7.01 (dd, J=12.5, 2.5 Hz, 1H), 6.94 (dd, J= 8.0, 2.5 Hz,
1H), 4.64 (s, 2H), 3.84 (s, 3H), 3.62 (m,1H), 3.52 (m,1H), 3.08 (s, 3H), 2.63 (m, 1H), 2.00
(m, 1H), 1.57 (s, 3H).

Example 122. (2R)-4-[4-fluoro-1-ox0-5-(4-{2-[(2,2,2-
trifluoroethyl)amino]ethyl}phenyl)-2,3-dihydro-1H-isoindol-2-yI]-N-hydroxy-2-
methanesulfonyl-2-methylbutanamide

Part A

PdClx(dppf)-CH.Cl> adduct (4.06 g, 4.97 mmol) was added to a solution of 2-(4-
bromophenyl)ethanol (10.0 g, 49.7 mmol), 4,4,4'4',5,5,5',5'-octamethyl-2,2'-bi(1,3,2-
dioxaborolane) (25.3 g, 99 mmol) and potassium acetate (14.64 g, 149 mmol) in 1,4-
dioxane (200 mL) under a nitrogen atomsphere. The reaction mixture was stirred at 80 °C
overnight and the mixture was concentrated. The residue was purified by silica gel
chromatography (AcOEt/petroleum ether: 1/6) to give 2-(4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl)ethanol (10.5 g, 39.2 mmol, 79 % yield) as a yellow oil.

LCMS: [M+NH,4] 266.2.

Part B
A mixture of 2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)ethanol (1.467 g,
5.91 mmol), (2R)-4-(5-bromo-4-fluoro-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2H-pyran-2-yl)oxy)butanamide (Intermediate 16) (2.0 g, 3.94 mmol),
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PdCl,(dppf)-CH.Cl. adduct (0.322 g, 0.394 mmol) and K,COs (1.090 g, 7.88 mmol) in
acetonitrile (30 mL) and water (5.00 mL) under a nitrogen atomsphere. The reaction
mixture was stirred at 80 °C for 1 hr and the acetonitrile was removed by evaporation.
The aqueous layer was extracted with DCM (50 mL x 2) and the combined organic layers
were dried over Na,SO,, filtered and concentrated. The crude product was purified by
silica gel chromatography (MeOH/DCM: 0-2.5%) to (2R)-4-(4-fluoro-5-(4-(2-
hydroxyethyl)phenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-((tetrahydro-2H-
pyran-2-yloxy)butanamide (1.8 g, 3.12 mmol, 79 % yield) as a yellow solid.

LCMS: [M+Na] 571.2.

Part C

To a mixture of (2R)-4-(4-fluoro-5-(4-(2-hydroxyethyl)phenyl)-1-oxoisoindolin-2-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (900 mg, 1.640
mmol) in dichloromethane (22.5 mL) was added triphenylphosphine (1721 mg, 6.56
mmol) and 1-bromopyrrolidine-2,5-dione (876 mg, 4.92 mmol) at 0 °C. The resulting
mixture was stirred for 45 min when MeOH (22.5 mL) was added at 0 °C. The mixture
was evaporated to dryness to yield the crude (R)-4-(5-(4-(2-bromoethyl)phenyl)-4-fluoro-
1-oxoisoindolin-2-yl)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide (1507 mg, 1.64
mmol, 100 % yield).

LCMS: [M+H] 527.1, 529.1.

Part D

A mixture of (R)-4-(5-(4-(2-bromoethyl)phenyl)-4-fluoro-1-oxoisoindolin-2-yl)-N-hydroxy-2-
methyl-2-(methylsulfonyl)butanamide (460 mg, 0.5 mmol), 2,2,2-trifluoroethanamine (495
mg, 5 mmol), Kl (8.30 mg, 0.05 mmol) and N,N-dimethylformamide (5 mL) was heated in
a microwave at 70 °C for 20 min. The mixture was concentrated and the residue was
purified by preparative HPLC to yield (R)-4-(4-fluoro-1-oxo-5-(4-(2-(2,2,2-
trifluoroethyl)amino)ethyl)phenyl)isoindolin-2-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide trifluoroacetic acid salt (82 mg, 0.118 mmol, 24 % vyield).
LCMS: [M+H] 546.2.

"H NMR (500 MHz, METHANOL-04) 3: ppm 7.62-7.68 (m, 4H), 7.45 (d, J = 8.0 Hz, 2H),
4.67(dd, J=46.5, 17.5 Hz, 2H), 4.07 (dd, J= 18.0, 9.0 Hz, 2H), 3.86 (m, 1H), 3.76 (m, 1
H), 3.42 (m, 2H), 3.12 (m, 2H), 3.10 (s, 3H), 2.85 (m, 1H), 2.19 (m, 1H), 1.74 (s, 3H).
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Example 123. (2R)-4-[4-fluoro-5-(4-{2-[methoxy(methyl)amino]ethyl}phenyl)-1-oxo-
2,3-dihydro-1H-isoindol-2-yl]-N-hydroxy-2-methanesulfonyl-2-methylbutanamide

/
O AR
F NH

o)
OH

Part A

A mixture of 2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)ethanol (0.734 g,
2.96 mmol), (2R)-4-(5-bromo-4-fluoro-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-
(tetrahydro-2 H-pyran-2-yl)oxy)butanamide (Intermediate 16) (1 g, 1.971 mmol),
PdCl,(dppf)-CH.Cl. adduct (0.161 g, 0.197 mmol) and K,COs (0.545 g, 3.94 mmol) in
acetonitrile (12 mL) and water (2 mL) under nitrogen atmosphere was stirred at 80 °C.
The reaction was concentrated and the aqueous layer was extracted with DCM (50 mL x
2). The combined organic layers were dried over Na>SOy, filtered and concentrated. The
crude product was purified by silica gel chromatography (MeOH/DCM: 0-2.5%) to (2R)-4-
(4-fluoro-5-(4-(2-hydroxyethyl)phenyl)-1-oxoisoindolin-2-yl)-2-methyl-2-(methylsulfonyl)-N-
((tetrahydro-2H-pyran-2-yl)oxy)butanamide (800 mg, 1.312 mmol, 67 % yield) as a yellow
solid.

LCM: [M-THP] 465.1.

Part B

To a mixture of (2R)-4-(4-fluoro-5-(4-(2-hydroxyethyl)phenyl)-1-oxoisoindolin-2-yl)-2-
methyl-2-(methylsulfonyl)-N-(tetrahydro-2H-pyran-2-yl)oxy)butanamide (500 mg, 0.911
mmol) in dichloromethane (10 mL) was added triphenylphosphine (956 mg, 3.65 mmol)
and 1-bromopyrrolidine-2,5-dione (487 mg, 2.73 mmol) at 0 °C and the resulting mixture
was stirred for 45 min. Methanol (10 mL) was added at 0 °C and the reaction mixture
was evaporated to dryness to yield (R)-4-(5-(4-(2-bromoethyl)phenyl)-4-fluoro-1-
oxoisoindolin-2-y)-N-hydroxy-2-methyl-2-(methylsulfonyl)butanamide (1.7 g, 0.806 mmol,
88 % vyield) as a yellow oil.

LCMS: [M + H] 527.7.

Part C
A mixture of (R)-4-(5-(4-(2-bromoethyl)phenyl)-4-fluoro-1-oxoisoindolin-2-yl)-N-hydroxy-2-

methyl-2-(methylsulfonyl)butanamide (1.7 g, 0.806 mmol), N,O-dimethylhydroxylamine
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hydrochloride (1.179 g, 12.09 mmol), Kl (0.134 g, 0.806 mmol), K,COs (2.227 g, 16.12
mmol) and N,N-dimethylformamide (5.5 mL) was heated in a microwave to 70 °C for 20
min. DCM (20 mL) was added and the mixture was filtered and the filtrate was acidified to
pH = 4 with HCI (2.5M in 1,4-dioxane). Water (20 mL) was added and the organic layers
were extracted with water (20 mL x 2). The aqueous layer was concenttrated and purified
by preparative HPLC to yield (R)-4-(4-fluoro-5-(4-(2-
(methoxy(methyl)amino)ethyl)phenyl)-1-oxoisoindolin-2-yl)-N-hydroxy-2-methyl-2-
(methylsulfonyl)butanamide trifluoroacetic acid (27 mg, 0.039 mmol, 5 % yield) as yellow
solid.

LCMS: [M + H] 508.2.

"H NMR (500 MHz, METHANOL-0d4) 3: ppm 7.64-7.67 (m, 2H), 7.57-7.58 (m, 2H), 7.41-
7.42 (m, 2H), 4.67 (dd, J=43.5, 17.5 Hz, 2H), 3.76-3.86 (m, 2H), 3.69 (s, 3H), 3.17 (m,
2H), 3.11 (s, 3H), 3.03 (m, 2H), 2.82-2.85 (m, 4H), 2.20 (m, 1H), 1.74 (s, 3H).

It is to be understood that the invention is not limited to the embodiments
illustrated hereinabove and the right is reserved to the illustrated embodiments and all

modifications coming within the scope of the following claims.
The various references to journals, patents, and other publications which are

cited herein comprise the state of the art and are incorporated herein by reference as
though fully set forth.
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CLAMS

Whiat is claimoed is;

1. A compound of Foomula (IAY

(1A

e reprasents a double bond orls non-axistent such that a single bond exists
between Xz and Xs;

sach Xy, Xz or Xy independently iz selected from N or ~CRy; or-CiFak

sach B! or R? independently is selacted from hydrogen, hydroxy or straight or brenched
Gl matkyl

R¥fs <O, -hydressy,-straight or bravched Ci-Ce alkyl or -straight or branched (3@,?-535
aiksxy;

each B*, RE RY, R%or RY independently is selected from hydrogen, halogen, -OH,
~{CHa R OH, ~CEN, -NRRs, -straight or ranched TG alkyl, «straight ot branched-CetGe
haloalkyl, -straight or iranched Ci-Cs alkoxy, -straight of branched G0y haloalkoxy,
~O-straight or branched-C-Ce hialoaliyl;

R8 iz hatercoysivl, anv, or hetémaryﬂ:

whersin:

cach RY, RS, RE RY, R® or RY as defined above optionally is further

substituted with one or more subsiifuents selacted frar hydrogen, halogen, -OH, -

(CHu}OH, -Cabl, -NRRy, -(CHNRRy, -straight or branched Cy-Ce allyl, ~straight

or branched-01-Cys haloalkyl, -straight or branched G-Cs alkoxy, ~{CHglestralght or

brarchad Ci-Cq aliaxy, -straight or branched Ci-Cs haloalkory, -O-straight or

branchad-Gi-Cs haloalkyl, <Ca-Ge cycloalkyl, ~(CHa)e- cycloalkyl; ~haterocyslyl, -

{CHale hetarocyely, -N-hetarocyelyd, ~{(GHkN-heternayalyi, aryl, -heferoaryl, -

(CH eheteroaryl, -O-CHCHICH)CHOH), “CIOYORy, {CHale CIOJOR ¢;

NRNRRR;, «(CHy e NRg-NRaR, ~O«(CHu - N{RNR:R;;

whersin: ,

' aach Fa, Ry, R, Fa, B, or Re a3 defined sbove independently s
selacted from hydrogen, ~straight or branched C4-Cs alkyl, ~siralght or
- 287 -



WO 2017/098440 PCT/IB2016/057451

10

1%

B3
be;

2
E2

brancherd C-Ge alkensy, «{CHa) straight or branched 8-S alkoxry, -

{C‘-’HZ}XDH, -straight or branched-G-Cs hatoalkyl, «Cs-Cooycloallyl, -
(G
{GHg
{CH

+Ce-oychoatkyl, hoterooyelyl, {CHkhetorooyell N-halerosyelyl, ~

‘\‘x
N, \w‘

L Or G
Ne-haleroovelyl, aryl, baleroanyl, or {CHolhetergary, -
Kheterneryd, NR By, CEOIOR,, {CHRG{OIOR;

whergh!

sl
“;

aach Ry, Ha By, or Kiis hydrogen, ~siraight or branched G-
(e aliyt or ~glraight or branched-Ca-Ce haloatkyl |
i s i indeger selected from 1o 3,
« fo O or anindeger from T o 8 or

a pharmaceutionfly salf thareof.

2. Acompound of Fornwla (i)

&7 g
* B SRy Ry
Rs - i P : E
. /«i%\\\ e \«;(,\ £ ;\,,22[ s N
| I 2 o
27N /;;9‘ S .,:I';“xz Rs 0

Ry \( Xz

- & {ty

wharelrs

sewee opresents adoubis bond or is nonsesdstent sugh that a single bond exisie
batwaen X, and Xq;

asach Xy Xz or X indepandently is salected fram <N or ~CRo or ~C{Rge)z

asch Rlor B? Independently selected from hydrogan, hydroxy or straight or branched
GGy alkyl;

¥ s 0, ~hiydeoxy~stralght or bragiched CeCe alkyl or <siralght or branched GGy
atkaxy; -

sach RY, R%, RY, RPor R® indepandently is selected from hydrogen, halogen, ~OH,
SCHEOH, -GEN, ~NRFy, -siralght or lranched GG alkyl, «stialght of branched-C T

o

haloalkyl, -straight or vanched ©e-Oe alkoxy, ~straight or Branchad GGy haloaisory,
-O-siraight or branchedCe-Cs haloalion:
R s heterooyeivl, aryl, or hoteroauyt;
wharsing
aach RY, R RE, R R or R¥as defined above optionally s further
substitulad with one or more subsiifuents selected from hydiogen, halogen, <OH, -
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{CHz)OH, ~CEN, -NRRg, ~{(CHoNRR, -slraight or branched Cr-Ce alkyl, ~straight
or branched-C-Cs haloalkyl, ~straight of branched C4-Cs alkoxy, «{CHakstraight or
branched Gy-0g alkoxy, -straight or branched C-Cs haloalkoxy, -O-straight or
branched-Cy-Cs haloalky, ~Ch-Cr cycloalkyl, «(CHzle cycloalkyl, ~haterocyolyd, -
5 {CHs)e haterooyelyl, ~Nebatarooyel, «(CHaN-heteronyoiyl, aryl, ~hateroaryl, -
{CHy)hateroard, ~O-{CHCHIOHCH{OH], -CLOYORy, «CHal CIOIOR¢;
“PRENRRy, ~(CH2 - NRg-NRaR;, ~O-{CHa - N{Rg-NRRy;
 wherain: .
each Ry, Ry, R,, Ry, R, 0 R ag defined above independantly s
10 -selected from hydrogen, ~straight or branched C4-Cg alkyl, -straight or
branched £+-Ts alkaxy, -{CHy e straight or branched §4-Cg afkoxy, -
{CH»)0H, -straight or branched-C4-Ts haloalkyl, -G 1~Cs~cy€;ioaik‘x/vi,,, «
{CH2C1 Ce-cycloatkyl, helerooyolyl, -{CHahetarooyelyl -N-helerocyelyl, -
(CHaN-heterooyoivl, aryl, helerparyl, or {CHdheteroaryl, -
15 {CHR)heteroaryd, “NRGRy, <CIOYOR:, {CHa)hL{ON0R;
wherain:
each Ry, R, Ry, or Rils hydrogen, -straight or branched Cy-
Cs alkyl or -siraight or branched-Ce-Cs haloalkyl,;
1 is an integer selecled from 110 3;
20 %18 9 or an integer from 110 6; or
a pharmaceutically salt therepf

3. The compound of Formula (1) aceording to claim 1, wherein R is selpctad from:
Re
<y | phenyl;

Ay |1, Sedihydroisobenzofuranyl;

/_Q f”ij 1,3-barzndioxoyh;
o

S thiopherivi

i myricini;
)

By
25
@
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N thiazoylyl, or

N \j pyrinidingd

gy
wherein:

£

sach R or R? indepandently is selected from hydragen, hydroxy or straight or branchad
CoGo alikyly

R%is -Or, ~hydroxy,-straight or branched G-Cs alkyl or -straight or branchsd Cr-Cs
alkoxy;
10 gach RY, R%, R7 RPor RY indepenidently is selected from hydrogan, halogen, -OH,
-{OH2WOH, ~CEN, -NR.Ry, -straight or renched Ci-Ce allyl, -straight or branchad-Cyi-Cs
haloaliyl, -straight or branched C-Gs alkoxy, -siraight or branched GGy haloalkaxy,
-Q-straight or branched-Cs<Ce ainadiod;

Rids heterooyelyl, anyd, ar hetaroaryl;

wharsimn

Y
71

sach RY, RS K8 R, R® or R¥as defined above Aa}pti‘enaify iss further

siifislituted with ons oririore substifients selecied from hiydrogen, halogen, -GH, -
{CHROH, -GaEN, -NR Ry, {CHNRRy, ~straight or branched G- Ge alkyl, ~straight
or branched-C-Cs haloalkyl, -straight or branched Gi-Ce alkoxry, (O istraight ar

20 branched Ci-0e alkoxy, -straight or branched Ci-Cy haloalkoxy, ~O-straight or
branched-0:-Cs haloalkyl, <Cy-0g cycloalkyl, ~(CHe)e- cycloalivl, -heteroeycly, -
{CHz)e heterooyelyd, -N-hateroeyolyl, (CHN-heterocyelyl, aryl, -heteroary, -
{CH2h-heteroaryl, ~O-{CHCHOHICHAOH), -CLOYOR:, «{CHale CIOGR «;
“NReNRpR;, ~{CHzl NRg-NRuR;, O-{CHa bR -MNRGRy

25 whereln;
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gach Ra, Re, N, Bq, R, 6 Ry as defined abiove indepandently is
selected from hydrogen, -etraight or branched C4-Cs alkyl, -straight or
branched CCe alkoxy, -(CHz)e straight or branched C-Cs alkany, -
{CH ) OH, -straightor branched-C+Cy haloalkyl, ~C-Cetycloalkyl, -
{CH NG Cs-oyoloalkyl, heterooyolyl, -(CHzkheterooyelyl,-N-hateroayalyl, -
{CHaN-hetarooyely, arvl, hieteroaryl, or -(CHahheleroand, -
{CHR Wheteroaryl, -NRyRu, -CIGIOR:, {CHRCIOYOR;;
whereln:

gach My, R, Ry or Ryis hydrogen, -straight-or branched C+Cs.alkyl

j4]

10 or ~straight ar branched-CCs haloalkyt,;
i1 is an integer selected from Tio &;
¥is Qoraninfeger from 1i0 6 o

& pharmaceutically salf theraof.,

15 5. Acompound which ia:

EX, {Chemical Kame [Chemical Structives

1 {2R}-N-hydroxyg2-mathanasuffornyd-2- i‘ SC:Me
miethyi-d-(4-oxoT-phenyl3 4- IfT ‘\-N-/“"\f’::“‘\f‘p
dhvdroauinazolin-Svbutanamide oy T
diwdroquinazolin 4 y..}bq.anarn.ce ﬁ(\\}?/ Sy M

{ GRK3207827 S

2 R N-hydrdny-2-methanesulfonyl-2- _ [s) SOMs

mathyl4-{7-{(4-methyinhanyl)-4-tea- ,f;\fﬂ\Nf\V/; PRe
H

3 d-dihydroquinazolin-3-yibutaramide A Tl

o A
¢ R Ry

GOKIZ0E3834 A

3 2R} N-hydroxy-2-methanasuforyld- Q 90Ma
i -{d-methowyphenylid-oug-8 4 s ,JE\ N/\/’?\T{/@

dibydroquinazolin-3-yij-2- N /H\ ) i

msthytbulanarmide JE A TOH

GBKIENGR84A
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2%

Cherdical Name

Chemical Structures

{(ER}4-{7- M (dimethyleminaiobenyl]-4-

oxe-34-dihydroguinazelin-g-yii-N-
hydroxy-Z-methanasulfonyl-2-
msthyibutanamide

GSK32121004

{2R)-4-{744-{d iﬁuor’om‘@{hGXy)p}‘zenyl}-
4-oxo-3 4-cihydroguinazolin-3-yi-N-
hydraxy-2-methanssulfonyl-2-
methylitananids

GSKR2ZRIHGA

G %'f);M
;\ 3. /"\v/»

/L§\ /3 {/! Hh\r}H

{(ZR)-4-{7-(2 S-diffucrophenyli-4-oxe-
3i4-dilwdraguinazelin-3-yi-N-fydroxy-
2rosthanesulionyi-2-
methyibutanamide

(2R34T 2 B-diflucrophenid-4-ox0-
3 d-gihydroguinazolin-S-yi-N-fydroxy-
2-miethanssulfonyl2-
methylhutarnamide

GSK32351084

(R4 7-(2flucraphand)-4-oxp-3 4=
dibydroguinazolin-3-yilN-fydrexy-

methanesuifonyt-2-methyibutanamide

CBKI21ZDE8A

(2R-4-[7-{3-Huoro-d-mathyiphenyl}-d-
oxe-34-cihydroquinazolin-S-yil-N-
hydraxy-Z-methanesuifonyl-2-
methylhutanamide

GBK3230721A

N
\I A N

Ny o N oH

"
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Chemioal Mame

“{Chemical Stitstures

A

{ER-4-{7 -4 {clifvoromeiyphenyl]}4-
axt-3 d-difiydroquinazolin-Sy-N-
hydroxy-2-methanesulforyl-2-
triethyibutanmmide

33KB236458A

r\) ébzi\f{&

J’ (;,Q\T/“\ N v,/‘\r\_ﬁ.f_ \ﬁ; O
,,)(\\Y/ i&}*\ N-ff: N M
¥ - ://‘..//.‘

a pharmaceutically acoepleble salt theraot

s

A compound which is:

Lor

Ex,

Lompeund Name

Chemical Structurs

{ZR)-4-{7-{2 6-diffunvophenyl 4 -oxp-3,4-
dihydroguinazolin-8-yi}-N-hydroxy-2-
methanesuifanyk2-methvibutanamide

12

{2R}p4-17-(1,3-dihydros2banzofuran-yti-4~
oxo-34-dihydroguinazolin-3-gil-N-hydroxy-
2methanesulfonyl-2-methiyibutanamide

Q SOMe |

et N ,,J"’\\ o O j

; { E{‘ t.\g \;~./;:\\?;> }

e A o /‘\\ N t \ 3 oo H
\‘;\1(/«/;:,\ - ( . i
N

2R)y4-[6-fhare-T-{A-methowyphenyl)-d-oxg- |

3 A-dibydroquinazolin-3-yi-N-hiydroxy-2-
methanestifonyl-2-methvibutararmide

14

{2R)-4-[B-Huvro-2-{d-meathowypheny-4-oxo-
3 A-dihydroquinazelin-g-yil-N-hydroxy-2-
methanasulforyi-2-methyibutanamide
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168 | (ZRy4-[BHuoms-T-{(d-methylphenyli-d-o

34-dihydrogquing olineg- y'{ - hyimvwz-
methanesulfonyl-2-mathylbutanaride

-y gy
fiethyioutanside

d;h ydroguinaz :
mathanesutfonyl-a-

F g ‘C\ /,0
YA e oy
Nl TN
H}:"{\pﬁ i N |
1% | (ZRp4-B-uoro-7-{4-methoxyphemdl-4-oxo-
3,4-dibydroquinazelin-3-yi-N-hydroxy-2-
methznesulfonyl ~metnyﬁbutanam;de
oy
G, 50
feny o
aJ.‘dg St ﬁw{f &oon
1 <
3
17| {2RaE-uoro-f-danethuiphienyl)-4-0%0-
A4-dihvdroguinazotin-Z-yN-hydrgy-2-
methenssulfonyl-2-methyibulanamide
o Gt
G, \\QMQ
Yxm '"-'\\
L St
. \\ PN
Ke \ {Q\ i o Of
20 (ZP) 4‘- b--f-- o7 {4 morphialineg-
’Ylbﬁl‘fﬂph( nyil4- A
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21 | 2R)-4-{G-fuore-T~-{-{2-(morpholin-d~ !
vhiethyllohenyf}-4-ox0-3,4-

dihydroguinazolin-3-yl)-N-hydroxy-2-
methanssulfonyl-Z-methvibutanamide

™
£

{ER4-[7(4-
feyslopropyifmetiyamincimetiviiphanyl-
B-fiuors-d-oxe-8 4-dinydraguirezelinGil-N-
%ydfoxyv2vme?hanssuifonyi:~2v

7 mide 8o’
methyibutanami 5 0T
i i +
R =
7 Eg?’ji\ﬁi'ﬁ\"l\ﬁ’m( "
aH {, e A ¢
¥ i b v
”\;‘?ﬂ S o
Lo
23 | (2R4-[B-fluoro-T-(2-8uora4-{{{2- l . \
et hoxva«tb H{resthylaminojmethyliphenyl)- ) i CiO B
4~om~a,4~ds droguinazolin-3-N- P"\/“’\v" i \;;"N‘D{-!
hydroxy-Z-mathanesulfonyl-z- SR P O
furo i S e
methylbutanamide o
\Q PN \.\/./’\w :

24§ (FR}F4AT-2 3-difluoro-4-[2.(3-
methoxyaxaiidm A-yiisthyliphenyli-8-fluore-
4-0x043,4- mnydra)qu-maz.oin‘i Sty
hydrowy-Z-rnathanssuliony-2-
msthylbutanamide

Hl (3,&&

25 (2R F4-(7-{-{{oyclopropyianinoimethyll2-

. !
fiuorophﬂ“\:i,«n—f unre-A-oxo-3,4- N ? O=g=0 t
difiydroquinazetin-Byl)-Nehiydroxy-2- RS HTE kN»\/I{%{,«\r@\_ ]
msthanasylfonyi-2-mathyihutanamids ; o \"’;L:S\f e z OH
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26 | {ZR}4-(B-flucre-T-{Z-flucro-4-{{morpholin-4- v i
vimethyllphenyii-d-oxo-3,4« ‘
dibvyrdroguinezalinZ-yly-Nehydrony2-

mathanesulfony-2-mathylbutanamide

27 | (2R}4-[6-fuore-7-[2-ora-4-(2-
hydroxyethyDehenyll4-oxe-34-
dihydroguinazolin-3-yi}-N-hydroxy-2-
methangsulfonyh-Zmethvibidanamide

& o Gy
N § Ondatt
.f”\n ,4’(’\ . HB‘:" ;:’ 3
58 A Ji (S "
B = A o ki
BTN W i o
ERr ‘\:- i1
¥

28 | (3R-4-{6-fluoro-T-f4-(2-
bydroxyethyhiphenyil-4-oxo-34-
dibydroquinazolined-yiF-N-hydiony-2-
methanesulfaryi-2-nwthylbutanamide
, ) , : .
{24 2R-N-hydrege2-methanssulforivl-2. . . ’

‘methld(S-matinvl-7-A-{imorphelin-4- : & o
yhmethylphenylld-oxo-3,4~ N _/JL RN \T (kk

dihydroguinazelin-3-vi)osutanamids [? l b
. (}./‘“\} EA\ s \fy N év
A Voo \f’J e
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el

0 | (2R}4-6-fuo fo~7~(ﬁf~mef;h0xypyrid‘in—?f;i}»ﬁp
oxe-3,4-dihydroguinazolin-3-yij-Nehydrowy-
Z-methenssulfonyl-Zmethyibuianamide
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i : W on
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s \\/ R N

o
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7
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Mol “N“

3§ ERM4-{BHugro-d-oxo-T-phienyl-3,4-
ditwdroguinazolin-3-y1}-IN-hydraxy-2-
rosthanssulfonyi-2-mathyibutanamide

37 1 (2R)-47-(1, 3-difydro-2-benzofuran-5-y1)-6-
1 fluors-4-oxe-3 4~G;h"quum9m in- 3 YN
“hydroxy-2-methanasuifonyl-2-.
methylbutanamide

X

£
PO | \\3/ -
' o ?ﬁ;‘\,’/\\/‘d\ M}\
i Kooorl? b N
{ iR i
t
33 R)-4-{7-{8-{dimethylamino)pyridin-3-y1}-6-
*i sare-dee-3 A-dihydroguinazofin-8-yip-N- i
N povs
hydroxy-2-aathanssulfonyi-2- : ) ,«--5\?;&\;; :
tnathylbufanamids GEK3338142ZA : ot ;,NQ,} 5
o "\;1} {Nﬁ e }iw O
iy £ v
2 B0 i
34 | 2-{4-18-Hiora-3-[(3R}-3-(hydroxyearvamayl) '
Semethamedzf’an yi-3~rnethyinropyl}-4-0xo-
3 A-dihydrogqui n?z'*‘tr. 7-yliphenylethyl ,
Scatdts {
)
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35 | (2R)-N-hydreory-2-rasth ane QU‘*{O%’WE-Q"‘ . ; E
methyl4-(7-{4-{{morpholin-4 o 050y ]
yhmathyliphem E}-A -3 A4 _ e /)"\N, N W
dihydrogud in-3-yDhutanamide Lo 4

‘ PN TR e T

C36 T (AR} UO?O"‘"’\[ 2~
mathoxysthylin
A-o0-3, A~dr~ayu Guw-

hycroxy-2-methanasuifonyl-2- /[f@”ﬁ”i}ﬁ”\“g o
methyloutanamide RS )
. i K .

37 | ERM7-2uare-4-{imorpholin-4-
yhimathyliphenyll-4-oxe-3 .4~

dshyquumam?m S3-yl}-N-hydrosy-2-

methanesulfony-2-mathylbutanamide

38 | 2Ry4E- (2 Bedifuoro-4-{[(2-
mmhoxye{n,d\(meuzyl‘-qmmo}mmthy Whenyl-
&-gxo-3,d-dihydroguinazelin-3-¢-N-
hydroxy-2-methanesulionyt-2-
methylbutananiide

o
£
N
Py
Z?E;’
‘T’
,ilx
':i

{lc ,yf ts mw'(metby minoimethyi-3- o OeSs0
s - B > 1
fuormphenyly-d-oxo-3 A-difydroguinazolin-3- ~;""\\—-/§“{\"’A\f*/it‘?";\{‘{iﬁ
yi-N-hydroxy-2-iathenesulfonyl-2- . - o =L
mathylbulenamids i j \)i T S
' ' ’ v__,,«N'\, Ry
7
40| @R)4-TA-[(3, 3-ditluoroazetidin-1- L
yme hy..-;. uorophenylj-4-oxo-34- : jQL o5y
djhydru-.qz,,maf;olin~3~y‘i‘:-N+hy‘ciroxy-«zv . B
methanesulfonyi-Z-methyloutanamide T e (}A\N; o
S U /E ~ .
N \{5{"“\? i

- 298 -



WO 2017/098440

PCT/IB2016/057451

41 | PR AT lovelopropyiaminaimeathyll-2-
fiuorophenyl-d-oxo-3,4-dihydrog um z.o%in-\-:'.%»

g3k ro\w2~f1 wihanasuifony-d
retivibudang

P4
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3
48 | 2RyA-{7-R-fluoro-4-(2-
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mathanesulfonyi-2-mathyl ibutanamide
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47 1 O2RM-Nhydry-2ovethanesulonyha-7 14 |
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- Ao oe B %
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| PRMA oo Ty
msthoxysethyl §‘cny }~4«amw &
diwdroguinazolin-3-yi}- Nhydmxv‘—g -
methanesulfonyt-Samethiyibutanamids
49 | 2R47 {8 flucgosds .
{im‘f:ﬁ';oxy{m sty lemincisethyil o* sy
axor-3 A-dihydroquinazolin-g-yi-N-hydroy-
2-methanesulfonyl-2-metiwibulanaimida ;
50

E me«ino«yam ro;s \ yi;
hydraguinazoiin-a-ul-N-hydroxy-2-
me\hanﬁsmfpn§ﬂ~-2~.fn'ihf,fii.mtanamide‘

o3 A

(2R d-[{ethoxyant wometh“f}*z

51 i
3 - ¥ Vel
'?E!}O%upﬂz;‘}j Tdoxe-d 4-aif 3qu\nmm N C ,L ?\O” .
yiN-hydroxye-2-nethanesuliony-2- FNT RN Dy Mgy
misthylbulansaide g Ny ‘N"’J &
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&2 ‘/Q} N-hydrogy-2-metha ﬂr;su.fm,- 47 ,
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methithutanamide

--QJ}IA}'QW
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7. Avompound of Fomule (i)
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{Hi)
wharsim
each R or R indspendently is selected frony hvdrogen, hydroxy or straight or branched

Ci-Ce alkyl;

ey

R3 s =0, -hydroxy,-siraight o branched Cp-Us alkyl or -stralght or branched C-Cs
alkoxy: '
each RY, RS R, R¥or RY independently is selected from hydrogen, halogen, -OH,
-{GHOH, -0EN, -NRR,, -straight or branched G4-Cg alkyl, -straight or branched-C+Cy
hatoatiyl, -straight or branchsd C+Gs alkexy, -stralgh or branched ©4-Cs haloatkoxy,
10 O-siraight or ranchiad-Cy+Cs halpaliopl;
R% is heterocyolyl, aryl, or hetercary;
whergin:
gach R, K8 RE R, RP or BY as defined above optionaily is further
suhstifuted with one or more substituents selected from hydrogen, halogen, ~OH, -
15 (CHo)OH, ~CEN, “NRRy, ~(CHLNRR;, -siraight or branched G-0e alkyl, -straight
o bt‘anbhed-—(j«; <G Najoaikyl, ~strajght or branched Ca-Cs alkoxy, {GHahstraight or
branchet Cy-Ug alkoxy, -straight of branched C+-Cq haloalkoxy, -C-sfraight or
branched-GCs haloatkyl, ~-Ci-Ce cycloaikyl, ~{CHa ) cycloglkyl, ~haterooyalyi, -
{CH)e haterocyelyl, -Nehstarocyelyl, ~(CHalN-heterocyelyl, anyl, ~heteroary, -
20 {CHz)-hateroaryl, -O-{CHzLCHICH)CHZ{OH), “CIOYOR;:, «{CHz)e CIOYOR 4,
MR- NFLRy, -{OH ) -NR-NRURy, ~O-{CHa)-RR-NR Ry,
whersin:
each Ry, By, Re, Ra, Re, or Rras defined above independently is

selected from hydrogen, ~straight or branched C-Cy alloyl, -straight or

25 branched G-y alkoxy, ~(GHuk straight or branched Gs-Cs alkoxy, -
{CH:ROH, ~straight or branched-CCs haloalkyl, -C+-Co-tyaloalkyl, -
{CHLC1-Ce-oycloalkyl, helerooyaly, -(CHaheterocyolyl,-N-heterooyalyl, -
{CHa2hiN-heterocyalyl, aryl, heteroaryi, or «(CHaldeternaryd, -~ '
{CHRgrheteroaryl, -NRgRy, ~C{OJOR:, (CHaLCLOIOR;;

30 wharein

30 -
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sach Ry, Re R, or Riis hydrogan, ~straight
Ce alkyl or ~straight or branchad-C4-Cq haloalkyl,;

e indeger sefented from 4 to X
KleDoran kdegerfrom i o bor

a pharmacautically salt theveof.

8. Acompoundwidchis:

>

PCT/IB2016/057451

or branched G~

Ex. | Compound Nams

Chamtical Structure

1,2, 3-benzotrinzin-3-yilbutanamida

{IR-N-hydrony- 2-methanesulforgd-2-methyl-
A7 {Srmethyiphaoyli-d-m-3 A-dihydra-

3,4-dihydro-3, 7 S-hanzobriazin 3-vil-N-
hydrony-2-methanssulfonyk-2-
methytbutanamids

1 RRpA 2 uore-domethyiphenyl-4-oxo

a pharmacautivally acceptable salt thereot,

9. Asompoundof Fopmula iV

(v

L eF
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whegsin:
s PECFRSSNE & dotlds bond of Is nonsexistent sueh that @ slogle bond exisis in
posttion;
each R ar R¥ independantly is selectad from hydrogen, hydroxy or straight or branched
Ol alkyl;
R¥ s -0, “hydroxy,-siraight or branched $4-Cs allgyd or -siraight or branched G0k
alloxy:
sach RY, RY, R, Rbor R® independently s selected from hydrogen, halogen, -OH,
~{CH ROH, GBN, -NRRy, ~straight or branched T-Ce allyl, wsiraight or ranched-04-Cy
haloalkyl, -stralght or ranched CoGe alkoxy, ~straight or branched C+Cs haloaliioxy,
~Qegiraight or branched-G-Cy hakoalkyl;
R% s heterooyelyl, aryl, or heteroanyl;
wherain:
sach RY, RS RS RY, B of RY as dufined above optiorally s further
subsi#tutod with one or more subsiifuents selantad froms hydrogen, -
halagen, <OH, «{CHaROH, ~CaN, sNRRy, (CHINRR, ~straight or
branched G-y alkyl, ~straight or branched-C+Cs halnallcd, -straight or
branched OO aloxy, {CHe)s straight or branched C+Ce alkoxy, ~straight
or branched Gi-Ge haloaikoxy, -O-abraightor branched-Gy-Cg hatonlkyl, -
G- oyciontkyl, ~(CHe opcloalky, -batercoyadyl, {CHuw helerooyadyd, -
N-hetsrooyeld, ~{CHzldN-batarocyelyl, aryl, “hetersany, ~{CHzle-hetorosyl, -
Q-{CH L OCH{OHICHA{OH), ~C{OIOR, ~(CHg)er C(O;O}\. £5 ~NRgNRR,
{CH R NRg-NRiRy, ~O-{CH R NIRRRR

wherslrn

ganh Ry, Ry, Ry, Ry, Ry, of Ry as defingd above
independenily is selecied from hydrogen, -siralghl or branched G-
Cualiod, ~sltraightor branghed GOy allcoxy, = *33*59:x straight or
branched Gy-Oq alkoory, {CHL0H, -straight or branched-CeCs
halonlkyl, ~Cr-Co-cycloaiiid, {OH R Ca-cycloniiyl, hatarooyei, -
{CHenheterooyehyd -N-hsterooyoivl, <(CH ) N-hadarooyelyl, ardl,
helernaryl, of «{CHallietsroaryl, {CHRbetaroaryl, -NRGR,, -
CEOIOR,, {CHLOIOWR,

whereln:

~303 -
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£5%
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each Ry, Re Ry ¢ Rels hydragas, ~siraight or branched Gy
Cealloyl or «straiobt o branchied-CCs haloalkyly;
1118 an infeger selestad fomy 110 &
¥ i Borans integer from 1 i 6 &

a pharmsceutically sali theraol,

10. A compound of Formula (Vi

R4 G
T

~ s

- PR P o
\/L T~ Ry
o _{ £ .

-"‘» /‘

‘n
3

L Lok

HUEE

e

g‘? {Vk

whireln

gach R or RY independuntly is salacted fron hydrogers, hydroxy or straight or brane
GGy alkylh

R¥is -0, ~hycrony ~straight or branched CwCs alkyl or straight or branched €i-Ca
atkomty;

gach RY, BSRY, R or RY independantly s selectad from hydrogen, haloger, ~OH,
~{CHROH, ~CEN, ~NRKy, ~sliraight or ranched (-Ga gllvl, -siraight or transhed-UdUs

P

haloalioil, ~straight or branched G4-Cs alkoxy, -straight or branchsed G- haloalkoxy,
~Dstraight or branched- G 411, haloatkyl;
R% 15 hetarosyelyl, aryi, or haferaryl;
whavelny
sach R4, RE RS, R, RE o RY as defined abovs optionally is further
substituted with one or more substituanis selected friium E}yd{ogm

hatagen, -OH, A(CHOH, -CEN, NRRe, {CHMNRR,, -straight o

anchaed GGy aikvi, ~sira§gh£ or branched-Cy-Cs hatoalkyl, ~stradghl or
branchod CeOp aikany, {CH:stratghl or brane hod +Qg allkoxy, ~slraight

s

oF wanchad {}a;wg haisaimxy, ~Q-siratght or bra *"mc&t’ivi;‘s haloalkyl, -
C4-Cg oyctonidd, {CH - cyaloaikyl, eteronyoldd, ~{CH ke hataracyely, ~
N-heterooyolyl, <(CHalMN-hetervoyalyl, aryl, -heleroaryd, ~{C5-%g}xvhatafoau‘y§,
SOHCHRCHIOHICHA(ORY), -CLOJOR;, «{CHale CIOYOR 5 -NRENR Ry, ~ |
{CHa e NRGNRRRy, ~O-CH ) NR FNRWR;
yhersin

- 304 -
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pach Ry, Ry, Re, Ra, Re, of Ry s defined abovs independently is
seducted from hydrogen, ~stralght or branched CoGe alld, -straighter
bramohed GO alkoxy, {CHaostralght or branchad GG alkoxy,
SCHWOH, ~straight or Branched-Cs-Cy haloallyl, «Cr-Ce-cycloaiisyl,

“{CHG Conycloalkyd, balarocyely, {CHabhelerooyalvl~N-hetarooyeiy,

&3

SCH ) N-heterooyehl, anvl, hateroaryl, or {(CHukhetaroary,
J{CHR phetaroand, NRRs, -CLOYOR,, {UHLC{OJ0R,
wehieratn
| gach Ry, Ba, Ry, or Rids hydrogen, ~stalght or branched O
10 Gy gkl or straight or branchad GG haloalkl,;
1 ig an inleger selected from 110
s Qoraninteger from 106, or
a phesmsesutically salt theraof.

o

15 1. & sompound which i

Ex. | Compound Name Chemical Struchine
81 | ERMB-Z-Runsphanyii-taxe-1, 2,348
fetrahydrolsoquinolin-Z-ib-N-hydrogy=2-
mathanesutfonyl-Zamathyihulanamide

7 & o e
i } |4 O
¥ :
%
AR T R N @

82 EREN-hydroxy-Sanethanesalfongieomethdod< 1
(8-f-{{morphnlin-4-fimathylioheryil-dmi-
1,23 A-lutrahydroizonuinain2-yiibutanamide

o

3

fo]

[

i
¢
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a pharnraceutically sccaptable salt thereof.

12 A compound of Formula (Vi

Ry (V);
5  whersin
each R or R? independently is selected from hydrogen, hydrexy or straight or branched
Ga-Cip aliyl:
R? ig -0, -hydroxy,~straight or branchid Cs-Cs alkyl or -straight or branched C4-Cy
atkoxy:

10 each RY, R%,R7, Rfor R? independently is selected from hydrogen, hedogen, -OH,
ACH2}OH, “GaN, -NRRy, ~slraight or branched CwCs alkyl, ~siralght or branched-Cs-Cq
halealkyt, ~straight or branched C-Cg alkoxy, ~straight-or branched C+Cy haloalkoxy,
~G-sivalght or branched-C+~Cs halnalkylh;

R%is heleroayalyl, aryl or heteroaryl;
15 whersein:
gach RY, RO, RS, R, R or R ag defined above optionally is further
substituted with one ormore substituents selestad from hydragen, halogen, -QH,
ACH)OH, -CaN, “NRRy, {CHNRRy, ~straight or brarichad C-Cq aikyl, ~
straight or branched-Ci-Cs haloatkyl, ~straight or branched C4-Cy alkoxy,
20 {CHe ke straight or branched CCs sioxy, -straight o branched Ci-Ce haloalioxy,

~O-gtraight or branched-C-Ce lialoalkyl, «C-Ce cycloalkyd, «(CHy ) ayeloaikyl, -
hetarooyeld, (CHa)e- heterosyalvt, -MN-haeterooyoiyl, {CHaN-Retercoyeld, and, -
heteroaryl, {CHao)-heteroaryl, -O-{CHLCH{OHICH{OH), ~G{OJOR;, -{CHa}-
C{OYOR ¢, ~NRy-NRifRy, <(CHab-NReNRR;, ~O-{CHa ) N(Rg-NRyRy
25 wherelf:
aach Ry, Ry, Ry, R, Re, or Rras defined above independently is
selected from hydrogen, -stralght or branched Ci-Cs alkyd, -straight ar
branched CCs alkony, -(CHx) straight or branched G1-Cs alkoxy, -
CHeOH, -siraight or branched-G-Ge halnalkyl, -Ci-Ce-ycloalkyl, -
30 {CH G Cy-oyelpatiyl, heterooyalyl, {OHaheteraoyelyl-N-heterooyoly, -
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{CHz)N-heternoyohd, aryl, heleroany, or -{CHzhheteroaryl, -
{CHR Lhetaroary!, ~NRRe, ~GIOIOR:, {CHRCIOIOR,
wherein:
each Ry, Ry Ry, or Ris hydrogen, -strafght or branchad Gy
5 Ty alkyd or <strafght or branched-C-Ce haloaliy,;
nis aninfeger selected from 1 to 3
% is 0 or arcinteger from 1 to 8; or

a pharmacaytically salt thereof.

10 13, Acompound which fs:
x| Compoosd Nere Chemical Shuchure
53 (2R)}-N-hydroxny-2Z-nisthanastifonyl-4-46-¢4-

methoxyphanyl-t-oxo-1, 2-dhydraisoquinain.
2yii-2-mathyibutanaroide

54 {(2R)-N-hydroxy-2-methanesulfony-2-methyl-
4-IB-{4-methylphany)-T-oxo-1,2-
diliydroisoquinalin-2-yijbutanamids

55 {ZR}-4-[8-(2-fluoro-4-methoxyphenyl)-1-oxe-
1, 2-dihydrolsoquinolin-2-yi}-N-hydroxy-2-
methanesulfonyl-2-mathyibutanamide

56 (R} N-hyckoxy-2-methanssulfonyl- 2 methyl
4-{1~mo-G-phenyd-1 2-dinydrolsoguingdin-2-
yioutanamide
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57 (ER}4-{6(1,3 dibydro-8-bergnfiran-t-yli<i-
oxo-1, 2-oifydicistguinolin-2-yi-N-hydroxy-2~
mathanewifonyb-2-methyibatanamide
"
o i HG ‘34*0
Lo~ o
/\\%x\\(/\i}_ » \255 g/’w:D
. /fj ;
o i\;‘/ OH
58 {2R)-N- Eﬁ\/dm)“q‘ﬂz methanssutforiyl-2-rsthyl-
4-18+{Srnetind Jethiazol-2-yi)-1-ox0-1, 8-
dibydroisoguinelin-2-yiibutanamide
o,
S0
?L MG, § H
E.i("\\',; P ;x.,fs\(f \ff'm\i:kﬁ
N 0
5 i
s
Fé
s
59 (RY-4-8-{4-cyann-2-Tuorophenyly-1-oxo-1.2-
dihydraisoguinolin-2-yil-N-hydroxy -2~
methanasuifoay-2-mathyioutanamids
0 (2R -N-hydrosxy- ? ~math "‘fi“SLi’fCﬁyi'-&-—ﬁ {5~
\,khox" pyridin-3yli-t-oxe-1,2 :
uh\fdfo sequinolin2-yil-2-medt 1yib1,ika.‘uarude :
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(IR} E{d-{dimethyianiho)phenyl}1-oxe-
1, 2-dihydraisoguinain-2-yi-N-hydraxy-2-

metharesulfonyl-2amethyibulanamide

o
{3\2 : T
.ogso {iil no%n 2 vE\ ’\i
2 rwe}nu; \Q“c}r : e 1’
My
- X..{‘, 3‘ N

(2R} JL{S»{ngd.'reem\riarzm o3t w%ﬁm"c‘lmﬁuyi}xh
axe-1,2-dihydrofsoguinodin: znyih\ oy
mathaneauifmwi Zeneliyibutanamide

oS

{ERMMN-bychrony-2rnsthanesulionyl-Zanathyl

~itsiroisoquinsiinZybatanamides

{{rmorphoiin-tsyDmethyliphenyi-1-ox0-

£ iy 3

b H 3 .

‘}\ \_\/_/.g\?_/g'; 0
=

-0 -

0/'\\.: ("‘:‘Q- R
L\ )‘!'f R 'Ej\\‘f:jf
& (2R (B-{4-{{d me*hy aminojivathyl}-2
flusrophenyl-1-oxo- - niycho-doqun »m~2~ ok
vi-N-bydroxy-2-methanesuifonyl-2- : ? - szﬁ
rosthyibutanarmide Y Y]
PN ~".\’§;_)'\4 =3 &
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limetivhemholnathylphony-
dinydrolsoquinolin-2-vi-Nehydioxy-
S impw Mavethyibilanamide

N f : z
|

7o
[t
p]

(ZR} 4~~bwfz»*'§um -~ {{(2~

methosyethyl }?;&?mﬂfmf\th"ﬁ >h'=nvs s *! ~OXO-
1 2-dihydrolsoguinehin-S N ,«d*m}»i? )
mathans sstifonyl2-nyathivibuts mamwﬁe

3

( 2R ~f»£s {25 uare-4-{{2-methovy-2-
meth p* pyliaminojmathyly gheryil-1-oxo-
iy Mc:qu alin-S-yli-N-hydrosy-2-
mei'han@ Honylz. 'n'*hyl.\;uaaran‘ de

R
z

i; .-:»c

G5

mx;tm&.ﬁnmo‘me&y}} 2,5+
u;ifr for aps*m} i~1-0x0-1,2-dihydrotsonuinetin:
&yf-N-hydrasyeZemsthanesutforyla-

*ftethv ibutanamide

i (ZR}4-18-2-HurosA-{l{3- . o
.*rze:noxyhm{:\» Ko ity eminalmsthyinhenyl) | jg\ .
1-gxo-1, 2-dildrofsonuinolin 2l i\s fycraxy- T
2~metnwnea 4,‘?3;’3}.\!. Sansthyibudanamide N i N N Hel
. ,,,)u\,,,..\/i\‘\v, \“k‘F
7 {ZR)4: 6« {2 Jdifhs wrvvfi S . ;
roathia yhamindimethyiiphenyl-=uno- 9 -3:.37;:0
12 da‘“ dfa‘ cauinolin2- 4 -N-dydrary-2- g"’*’k\f,f&&w-\._\,,,?'--‘“. & o
methanssulforyt-Smethyibutanamide e Yy il A
@ \"“\'/’K =N .

<3
o3

(AR) -84 \'yfhyi‘-;zm;.,o]mm"nyl‘ -Zn n
flusraphen i} ~oxen], 2-dihydrolsoquinefin.g : L
3:‘1‘}-»‘?%413&:1;& <Aeinsthanesufis
methyloatanamide ; .
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72 (EREBD 2ttt d- {2 onared:
yioxy}efé‘xyijsﬂ inomathyiiphenyll-1 ;.:f(-n-'i,:'z-
dihydroisoquinalin-2-yil-RNepydroxy-2-
mathanesuffonyvisZ-meathyibutanamide
74 JR A2 usro-4-{{2~
srevethyliinmstyllaminelimethyl ohanylyd-
oxo-1, Zedihydroisoguinofin-S-pl-hydraxy2-
f‘wiﬁc...e,sv;t fanwb-Zamethyibulanamide
75| {ER)A(B4-
[{eyclmproplaming }ﬂ*e‘hvi} sharyi-t-oue-1,2-
fin-2-yl-N-trydroxy-2- 1;
a2 m@ﬁiy.m itanamide ?
76 | {RRMAE-{4-Hoyclopropyiamingimethyilay R o
;iuweﬁrxmf& fetes-1 2 hydw»,oqn ofin-2- a e
yi-Rehednmy-2 mm:mne«uﬁfonyi s
methyi ffrstans rpids
T (RN «df“ y-2-mathenssulfonyhZ-methyh
«wiwo\o»& ;’ﬁ,? 2-rimethyihedrazin-t-
yiineth yw i n;'a‘; 1, 2-dhydrolsoruinoling-
yhbulanamide
78 CRy-8hydroxy=2: Tnethanes sutfonyl-4«(6-44-
{gm@hnvvanmm“"qs*i“y})henvi}n b ou 3”
difydrofsoguinelin-2-yis-2-meathyibutananide
N~Q}»§

=3t -
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e
¥

A{BIA2 Dedimethyiny
yhimet hv:},ohenyi} teoxo-12
sdrainonuinolinsZ-yi-N
..,s{§‘,x§;§f0

A

methenssulfony]-Zay

&8
X ol
‘;if thv*‘*“e« o Deg
[
Q.
1 {IR}-N-hydroxy-S-rathanasuffony-2-methyl
4 t-one-G-M4-H{EZ-oropyrralidin-1-
vimmathylipheny 1 2-diydrolsonuinolineg-
i) Hbutanamide
o, fH
e
,éEQ MG} i
R S N \
o Oy
P v{/‘/ ~"§.§T¢‘ NN Q
\»**N\ij\.:ﬁf’
02 {ZR}-4-{6{8-{3-
gcydnpm sylimsthyllam| inojethoxypwidin:
alihyoralsoquindlind-yil-h-
~-f rosthanesuffonyl-2-
mathyhbutanamids e
(.' ﬂ\kg:{:d“
{ L
P
(:.}ig J {»§§{._f\\:;% NS [
Mo, e, "
3:,2"’" S g
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83 {2R4-[A-fuom-8-{4-methoxyphanyl}-1-oxo-
1,2~ dﬁydro;soqumc in-2ylhN-byvdroxy-2-
met‘ﬂanesuifan‘y¥~2--meihyibuianam’ide
! (o NN
@ G, ;\S"C‘HT‘
; ,/"“\i _/e‘) .\N,\/\\v./'{'\ \',:3
i :E =t
o \\)7"‘\\%.-' \\/;j »{N iJ
o M [ o
f‘ig‘«f\Oz‘ N ¥
Qd (A-Fuord-1-axa- G-phanyit 2
difiydroisosuinolin-Z-yiN- hyu;m«y—Z—
mathanesulfond-2-methyibutanamide
O CHy
L9 S‘*Q
. B }“sx‘; / Py
o \g/ N R
(/A& o~ *_\\\- 9 \{fj %{\(
35 {2H5-4-{B-{4- {(dzmpthyiammo\mathy Iphenyl)-
4~ﬂunrr~ soxo-1,2-dihvdrolzogquinotin-2:yl)- E\q-
fhydroxy-Z-methanesutfony-2-
mathylbutanaride o
o, {i}r:éma
e 'EL.N,/J‘\?:{}L\ P
N
N \sf o M,
e, (YT oh
e
36 *«1‘ 4 {6 (6 ESiie .mvpy ridin-3-yi-4-fluoro-l
quinotin-z ‘—i\;«f;’:qrowm& O, o ‘
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&3]

R7 (¥R} uaro-B{6-methoxypyridin-3-yii-1- Hdl o
oxo-1,&-dilydrolaonuinolin 2-yi-N-dydroxy2- N Gg
rrethanesulfony-2-methvibutanamide \l) Q

s S|

N R TN
J
\\U/E‘\.\;f £
24 (2R} 48 2lunma-4{{{2- MG o
nmrh:\xynth«ﬂasr-' wthyiphanyi-f-cxo- 5 C“?’
1,2-gi f"fziso:;arun st N-Hiytire2s L "ﬁ‘w”‘\- 4\.{(0
methanssulfonyh3 mehihyi utanaimide /L § wd HEeOH
- RN \} g h
SN
45 {RRF4-BAE Hdimsthylaninoimathl-2- UG o
it wruybenyi A-fuoro~t-oxoi, 2~ o Qg
dibydratsoguinolin2- yi‘ N-hydroxy-2- i is 8]
ot 3 : P NI
miothangs ui*ony -2-meihyibtanamide 5 ‘if' NS e
21 " H, ": RN
{, \\Yf\-:f \fj e
el N ‘\/"”2\\“// ;‘\\ F ¥
GO LR WEE-Cimethylarainoipyidin-3ii-4- e
ffucio-{-oxo-1 2-dihydroisogquinelin-2-yl}-N- a O=F
hydroxy-2-nsthanesulfonyb2e i f e
athyibutanamide R T TR
A S O
7R N =
j\S por F
\-;\}/v‘ \N,
|
a3 (2R N-hydroxy-4-{6-14-(2~

hydravyethyi \s)hc*t\y} 1ox0-1,2-
d;hy\}m isenuinoiin-2-yl-Zamettmnpsutiony-2-
msthythutaramide :

94 Z*g:i {3038 F3-(hydroxyeatbamovih-3-

nathanesulfory-O-methyipopdit- ot 2-
dih‘ ek ozsoq\mam*&yi nhenyﬁ}mhy{ 2
{fimathvlandnolaceatat

or @ pharmaceutically scceplable salt there

4. A pheymaceutical composition comprising = compound of any-one of

chalie 1 1o 10 and o pharmscautically soeptable casrlar,

15, The phanvaceutioal composithon of cleim 11, further comprising an
sddiional aclive agent.
SIS
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16, A method oftreating a bacterial nfection comprising sdmindslering g
therapautically affective amount of g comipound according fo any ons of claims. 1 o 10 or

& phanmaceutival corposttion according foany ane of clalms 11 or 12 108 sublent i

[y

niesd thereof.

17, The method of reating a bacterkal infectfon aceording o claim 13, wherain

the bactarial infection is caused hy Gram SW{}c‘fi‘*é‘ racteria.

1 18, The method of traating a bacterdal infection according fo olaim 13, wherain
the hacteris! infection is @y albway Infection, winary systemt infection, rasipirafory aystem
infection, ntarabdominal infection, sensls Infaction, skin infection, naphrilis, chalacystils,
orat cavily infoction, endocardils, pnewmonta, botie marrow mambrane myvelitis, otitls
radia, sutertils, empyema, wound Infection or oy spporiunistie infextion.

15

18, The method of aating 2 bacterial Infeotion siccording 1o clalnt 18, wherain
the Gram negative bactera selected from Gram negative bacteriaof snterobacieria,
Gram negative bacteria onlonized In resplratory, Gram negative bacteria of glucose no
farmentation or drug resietant Géan nepative bactssia,

0. The methad of ealing a bacterial infection acoording to¢laim 186
wherain:
the Gram negaliva bacteriy of Enterchacieriaceas is selectad iram Esaheriolis,
lebsiniln, Semafla, Enlercbacter, Clrobacter, Morganellz, Salmonells, Shigells,
25 Prowidencia or Protaus;
| the Gram nagetive bactivie colonized In resplistory system s selected from
%\aemaphs-us or Moraxella
fhe Gram negahva bacteria of glucose non farmentation s seleclted Trom
Fysudomonas aemgiricea, Peewdimbnas other than P gergginues, Slenclioplioniones,
30 Burkholderia or Acihetobacier; and
the drug resistant Gram negative bacterta s selected from Garbapensm-Resistant
Entarobacisyiacsae produsing bacterla.
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21, Amsthod for inhibiting activily of LixCG activity comprising administan) r‘g 8
therapeutically effective amount of a compound of Formula () acearding to anyons
olaims 1 to 10 or & pharmaceutically aczeptable salt theraef © a human i need thereof.

22, Amethod for realing multi-drug resistant pathogans, commprising

£33

adminiadng & therapeutically sffective amourt of g compuund acoording fo anyone of

chedros 1 10 10 o ¢ phannacantically accepiable sall hersof foa homan in noed thergof,

23, Awmethod for freating drogresislant Bnterobacleriacese, comprising
10 admiokisring s therapsulically effective amowrd of & compound according to snyons of

clalms 1 o 10.0r 8 pharmaceautically acceptable salt thereof o a hurnan in need thereof,

2. Amethod frirsating grn-negative bacterisl sepsis, which comprises
administering 8 compound according o any one of claims 1 to 10 o pharmaecesutival

18 compostion gecoding o clais 11w 12 asubect in need ek

25, Acompourdd as defined nolaims 1 o 10 for s In therapy In treating &

sublect suffering gram-nagative bacterial sepsis I a subjech
20 26, The use of compound as defined inany one of clalm 1 o 10 nthe

manufaciure of a madicament for use In the treaimeant of ranmnegailve bacterial sapsis

It & subject.
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