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In some embodiments , the environmental stress comprises 
nutrient deprivation . In some embodiments , the environ 
mental stress comprises depriving the cell of nitrogen , 
depriving the cell of sulfur , depriving the cell of metal , or 
any combination thereof . 
[ 0143 ] Unless otherwise defined , all technical and scien 
tific terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art to which this 
invention belongs . Methods and materials are described 
herein for use in the present invention ; other , suitable 
methods and materials known in the art can also be used . 
The materials , methods , and examples are illustrative only 
and not intended to be limiting . All publications , patent 
applications , patents , sequences , database entries , and other 
references mentioned herein are incorporated by reference in 
their entirety . In case of conflict , the present specification , 
including definitions , will control . 

DESCRIPTION OF DRAWINGS 

[ 0144 ] FIG . 1 shows EC 250 ( UM ) values and microscopy 
images of compounds 1 , 62 , and 136 in Chlamydomonas 
reinhardtii cells . 
[ 0145 ] FIGS . 2A - 2C show algal cell growth over a period 
of 72 hours in the presence of compound 1 ( FIG . 2A ) , 
compound 62 ( FIG . 2B ) , and compound 136 ( FIG . 2C ) . 
[ 0146 ] FIG . 3 shows increased lipid accumulation in cells 
in the presence of compounds 1 , 62 , and 136 . 
[ 0147 ] FIG . 4 shows increased lipid accumulation in cells 
over 72 hours in the presence of compounds 1 , 62 , and 136 . 
[ 0148 ] FIG . 5 shows increased fatty acid levels in cells in 
the presence of compounds 1 , 62 , and 136 . 
[ 0149 ] FIG . 6 shows increased triacylglyercol levels in 
cells in the presence of compounds 1 , 62 , and 136 . 
[ 0150 ] FIG . 7 shows the levels of chlorophyll A ( Chl A ) , 
chlorophyll B ( Chl B ) and carotenoid in cells in the presence 
of compounds 1 , 62 , and 136 . 
[ 0151 ] FIG . 8 shows the cellular effects of compounds 1 , 
62 , and 136 on the levels of proteins required for photosyn 
thesis . 
[ 0152 ] FIG . 9 shows increased carbohydrate levels in cells 
in the presence of compounds 1 , 62 , and 136 . 
[ 0153 ] FIG . 10 shows the effect of compounds 1 , 62 , and 
136 on the total level of proteins in cells . 
[ 0154 ] FIGS . 11A - 11C show growth of various algal spe 
cies in the presence of compound 1 ( FIG . 11A ) , compound 
62 ( FIG . 11B ) , and compound 136 ( FIG . 11C ) . 
[ 0155 ] FIGS . 12A - 12C show lipid body accumulation in 
C. reinhardtii cells using representative compounds of For 
mula Ia ( FIG . 12A ) , Formula Ila ( FIG . 12B ) , and Formula 
IIIa ( FIG . 12C ) . Nile red fold - change values in the primary 
screening experiment at 10 uM final compound concentra 
tion ( i ) and Nile red fold - change values in the confirmatory 
screen at 10 um compound concentration ( ii ) are provided 
for each compound . The scale bar of each image represents 

mercialization due to high costs in producing and processing 
sufficient biomass given the primitive state of knowledge of 
algal biology and biotechnology ( see , e.g. , Singh et al . , 
Bioresource Technology , 2011 , 102 , 26-34 and Hannon et 
al . , Biofuels , 2010 , 1 , 763-784 ) . 
[ 0157 ] Algae are a diverse group of microorganisms that 
include species that inhabit marine , freshwater and terres 
trial niches . It is estimated that 30-50 % of the net photo 
synthetic productivity on plant earth is contributed by phy 
toplankton including algae . Yet , our understanding of the 
biology , metabolism and genetics of any algal species is 
limited . Among the microalga , Chlamydomonas reinhardtii , 
is widely employed as a model organism . Chlamydomonas 
is capable of harnessing light and fixing Co , to produce 
structural and energy rich storage compounds , including 
carbohydrates , lipids , and proteins . Desirable characteristics 
for use of algae as a biofuel feedstock include : rapid growth 
rate , high lipid product content , tolerance to variable envi 
ronmental conditions , such as poor water quality , high 
salinity , extremes of pH , resistance to pathogens , ability to 
compete for micronutrients , and ease of harvesting and 
extraction ( see e.g. , Hannon et al . , Biofuels , 2010 , 1 , 763 
784 , Chisti , Y. Biotechnology Advances , 2007 , 25 , 294-306 , 
and Deng et al . , Biomass and Bioenergy , 2011 , 35 , 1811 
1817 ) . All of these factors may not be realized in one algal 
species but understanding the factors that enhance or limit , 
for example , biomass accumulation in a model organism 
such as Chlamydomonas will ultimately increase our ability 
to select and / or generate strains with enhanced traits useful 
for biofuel production . 
[ 0158 ] Conditions currently employed to induce lipid 
accumulation in algae require an environmental stress , par 
ticularly nutrient deprivation of nitrogen , sulphur , or some 
metal ( see , e.g. , Deng et al . , Biomass and Bioenergy , 2011 , 
35 , 1811-1817 ; Gamier et al . , Journal of Proteomics , 2014 , 
105 , 107-120 ; and Msanne et al . , Phytochemistry , 2012 , 75 , 
50-59 ) . Nutrient limitation may be achieved during normal 
growth when cultures reach saturation density . For example , 
nitrogen may become limiting at this time and triglyceride 
rich lipid droplets will become visible and measurable ( see 
e.g , Msanne et al . , Phytochemistry , 2012 , 75 , 50-59 and 
Wase et al . , Journal of Proteome Research , 2014 , 13 , 
1373-1396 ) . However , this may be commensurate with 
cessation of protein synthesis , bleaching of the cultures as 
the chlorophylls are degraded , depletion of the photosyn 
thetic enzymes such as RuBisCO , and turnover of mem 
brane lipids , including thylakoid lipids ( see , e.g. , Wase et al . , 
Journal of Proteome Research , 2014 , 13 , 1373-1396 ) . What 
is desired are methods to activate metabolic pathways lead 
ing to storage of lipids without diversion of carbon and 
nitrogen away from other anabolic processes required for 
cell growth and division . 
[ 0159 ] Accordingly , the present application provides 
methods of increasing lipid accumulation and production in 
cells ( e.g. , algal cells ) using activators of lipid synthesis and 
storage provided herein . 

5 um . 

DETAILED DESCRIPTION 

Compounds ( 0156 ] There are several advantages to employing algae 
for the production of biofuels , for example , high productiv 
ity due to rapid growth and the ability to accumulate lipid to 
20-40 % dry weight and potentially 100 - fold more oil per 
acre than soybeans or other oil - seed bearing plants . How 
ever , at the present time algal oils are not ready for com 

[ 0160 ] The present application provides compounds that 
are activators of lipid synthesis and lipid storage in cells . In 
some embodiments , the compound is a compound of For 
mula I : 
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TABLE 1 - continued 

Substituents of Formula I 

R ] NO2 
N 

R1 = 
R ! * R4 

RS 

R1 = or a pharmaceutically acceptable salt thereof , wherein : 
[ 0161 ] substituents R " , R ?, R3 , R4 , and RS of Formula I are 
as defined herein . ax 

das R1 = 

R = = woon 

[ 0162 ] In some embodiments , a compound of Formula I is 
substituted according to the substituents provided in Table 1 . 
In some embodiments , each R ' , R² , R3 , R1 , and RS , unless 
specified otherwise in Table 1 , is selected from the group 
consisting of H , OH , SH , CN , NO ,, halo , oxo , C1-6 alkyl , 
C2-6 alkenyl , C2-6 alkynyl , C1-6 haloalkyl , C1-6 cyanoalkyl , 
C1-6 hydroxyalkyl , C1-6 alkoxy , ( C1-6 alkyl ) - ( C1-6 alkoxy ) , 
- ( C - 6 alkoxy ) - ( C ) - alkoxy ) , C- . haloalkoxy , C3-10 
cycloalkyl , Co - 10 aryl , 5-10 membered heteroaryl , 4-10 
membered heterocycloalkyl , amino , C1-6 alkylamino , 
di ( C1-6 alkyl ) amino , carbamyl , C1-6 alkylcarbamyl , di ( C1-6 
alkyl ) carbamyl , carbamoyl , C1-6 alkylcarbamoyl , di ( C1-6 
alkyl ) carbamoyl , C. alkylcarbonyl , Cl- , alkoxycarbonyl , 
C1-6 alkylcarbonylamino , C1-6 alkylsulfonylamino , amino 
sulfonyl , C1-6 alkylaminosulfonyl , di ( C1-6 alkyl ) aminosul 
fonyl , aminosulfonylamino , C - 6 alkylaminosulfonylamino , 
di ( C1-6 alkyl ) aminosulfonylamino , aminocarbonylamino , 
C1-6 alkylaminocarbonylamino , and di ( C1-6 alkyl ) aminocar 
bonylamino . In some embodiments , each R² , R2 , R3 , R4 , RS , 
R® , and R ’ , unless specified otherwise in Table 1 , is H. In 
some embodiments , at least one of R1 , R2 , R3 , R4 , and RS is 
not H. 

[ 0163 ] It is understood that the me and 
shown in the substituent groups provided in Tables 

1-6 represent the point of attachment between the represen 
tative Formula ( e.g. , Formula 1 , Formula II , or Formula III ) 
and the substituent group . 

N 

R1 = 

N 
R = 

TABLE 1 

Substituents of Formula I R1 = on 
F 

R1 = 

R = w 
R1 = 

R = orot CI 
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TABLE 1 - continued TABLE 1 - continued 

Substituents of Formula I Substituents of Formula I 

R 
Ri = 

R1 
R3 = 

IZ 

R 

R & R3 = 

R1 = 

wherein : 
refers to the bond 

connecting Ri to Formula 1 ; and 
w refers to the bond 

connecting R3 to Formula I 
R ! N 

R2 = CH3 R3 = 
F. 

R3 = 
R4 OMe F 

R1 = CH3 

R1 = tal OH 

R3 OS 

R1 = N 

R = ox 
want mox R1 = 
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TABLE 1 - continued TABLE 1 - continued 

Substituents of Formula I Substituents of Formula I 

N HN 
R1 xor Ri = 

N 

R1 = 

F R 

RS = C1 

S 

R1 = ost impan 
R ! 

R2 
R1 = 

OH 

oro R1 ray R1 = 

R1 = impun 
Ri = 007 

2 

R = uxo 
Box 

-Xy 
R = 

Br 

# R1 = 
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TABLE 1 - continued TABLE 1 - continued 

Substituents of Formula I Substituents of Formula I 

R5 = Hoa O = DO 
R2 = 

R3 = 
IZ 

R4 = SCH2CH3 
R3 = OCHZ R2 = 

R4 = 

RS = 
orix 
omt R4 = 

R3 = 

ta 
oy 
oy 

..ta 
out 

NH R1 = ho NH 

R = CH3 

R3 = mulin NH 
Br RS Bu 

R5 = R = _CH3 

R3 

toto 
** tono NH 
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TABLE 1 - continued 

Substituents of Formula I 

F 

E 

R1 = 

F F 

R2 = 

for 
R = _C1 

CH2 Ri = 

or a pharmaceutically acceptable salt thereof , wherein : 
[ 0165 ] L is selected from the group consisting of a bond , 
C1-4 alkylene , C1-4 hydroxyalkylene , C1-4 alkyleneoxy , 

( C - 4 alkylene ) -NR2– ( C1-4 alkylene ) , - , CEO ) , and 
CEO ) NH ; 
[ 0166 ] RP is selected from the group consisting of H and 
methyl ; 
[ 0167 ] Ris H or C -4 alkoxy ; 
[ 0168 ] R * is selected from the group consisting of H and 
piperidinyl ; 
[ 0169 ] Cyl is selected from the group consisting of phe 
nyl , C3-8 cycloalkyl , 4-6 membered heterocycloalkyl , and 
4-10 membered heteroaryl ; 
[ 0170 ] Rºy is selected from the group consisting of halo , 
C1-4 alkyl , C1-4 alkoxy , phenyl , ( C1-4 alkylene ) - ( phenyl ) , 
C3-10 cycloalkyl , and ( C1-4 alkylene ) - ( C3-10 cyloalkyl ) , 
wherein each phenyl and the phenyl group of — ( C1-4 
alkylene ) - ( phenyl ) is optionally substituted by 1 or 2 sub 
stituents independently selected from the group consisting of 
OH , halo , C1-4 alkyl , and C1-4 alkoxy ; 
[ 0171 ] n is 0 or 1 ; and 
[ 0172 ] p is 0 , 1 , 2 , 3 , 4 , or 5 . 
[ 0173 ] In some embodiments , L is selected from the group 
consisting of a bond , CH ( OH ) CH 
CH , CH , NR'CH , , CH , NR'CH , CH , 
OCH2CH2CH2CH2 CHINH , CO ) , and 

CEO ) NH . In some embodiments , L is selected from the 
group consisting of a bond , CH , CH ( OH ) CH , 
CH_CH_NHCH , — CH_N ( CH3 ) CH CH2 
OCH CH CH CH , — , CH_NH , CO ) , and 

C = O ) NH . In some embodiments , L is CH2 . 
[ 0174 ] In some embodiments , R3 is selected from the 
group consisting of H and methoxy . In some embodiments , 
R is H. In some embodiments , Rº is methoxy . 
[ 0175 ] In some embodiments , R4 is H. In some embodi 
ments , R4 is piperidinyl . 
[ 0176 ] In some embodiments , Cy ' is phenyl . In some 
embodiments , Cyl is C3.8 cycloalkyl . In some embodiments , 
Cy ' is C5-8 cycloalkyl . In some embodiments , Cy ' is a C3-8 
cycloalkyl selected from the group consisting of cyclopen 
tyl , cyclohexyl , and cycloheptyl . In some embodiments , Cyl 
is a 4-6 membered heterocycloalkyl . In some embodiments , 
Cyl is a 4-6 membered heterocycloalkyl selected from the 
group consisting of piperazinyl , and morpholinyl . In some 
embodiments , Cyl is piperazinyl . In some embodiments , 
Cyl is a 4-10 membered heteroaryl . In some embodiments , 
Cyl is a 4-6 membered heteroaryl . In some embodiments , 
Cyl is an 8-10 membered heteroaryl . In some embodiments , 
Cy ' is a 4-10 membered heteroaryl selected from the group 
consisting of : 

F mafuri R1 = 

F F 

F 

Rg = _OCHZ 

NH " xi , & 
xila R5 = 

CI 

[ 0164 ] The present application further provides a com 
pound of Formula Ia : oot to 

Ia 
R ? ( R ) NO2 [ 0177 ] In some embodiments , Rºy is selected from the 

group consisting of halo , C - 4 alkyl , C -4 alkoxy , phenyl , 
CH - ( phenyl ) , C5-7 cycloalkyl , and ( CH2 ) - ( C5-7 

cycloalkyl ) . In some embodiments , R Cy is selected from the 
group consisting of fluoro , methyl , 2 - butyl , methoxy , phe 
nyl , CH2- ( phenyl ) , cyclopentyl , cycloheptyl , 

R4 
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and 

optionally substituted by 1 or 2 substituents independently 
selected from the group consisting of OH , fluoro , bromo , 
methyl , methoxy , ethoxy , and butoxy . 
[ 0179 ] In some embodiments , n is 0. In some embodi 
ments , n is 1. In some embodiments , p is 1 , 2 , or 3. In some 
embodiments , p is 3 , 4 , or 5. In some embodiments , p is 1 
or 2. In some embodiments , p is 1. In some embodiments , p 
is 2. In some embodiments , p is 3. In some embodiments , p 
is 4. In some embodiments , p is 5 . 
[ 0180 ] In some embodiments , the compound of Formula 
la is selected from the group of compounds provided in 
Table 1A . 

[ 0178 ] wherein each phenyl and the phenyl group of 
CH2- ( phenyl ) is optionally substituted by 1 or 2 substitu 

ents independently selected from the group consisting of 
OH , halo , C1-4 alkyl , and C1-4 alkoxy . In some embodiments , 
each phenyl and the phenyl group of CH2- ( phenyl ) is 

TABLE 1A 

NO2 ( 1 ) 

NO2 ( 29 ) 

F 

NO2 ( 31 ) 

N 

OH 

( 40 ) 
NO2 mad 

NO2 ( 6 ) 

ON ( 15 ) 

O2N . ( 28 ) 
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TABLE 1A - continued 

NO2 ( 14 ) 

( 43 ) 

NO2 

( 3 ) 

NO2 

( 9 ) 

NO2 

F 

NO2 ( 33 ) 

' N 

cora NO2 

NO2 ( 12 ) 

NO2 ( 19 ) 

( 41 ) 

NO2 
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TABLE 1A - continued 

( 42 ) gora NO2 

NO2 ( 32 ) 

( 13 ) 

NO2 
N 

( 27 ) 

NO2 

( 8 ) 

NO2 

( 36 ) 

dora 
ma 

orang 
amo 

O2N 

NO2 ( 20 ) 

NO2 ( 21 ) 

oo 
( 4 ) 

NO2 
N 
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TABLE 1A - continued 

( 59 ) 
NO2 

F 

NH 
F 

( 16 ) 

NO2 
N 

( 26 ) 
N 

ON 

( 22 ) 

and 

NO2 

?? . ( 34 ) 
N 

O2N Br 

or a pharmaceutically acceptable salt thereof . In some 
embodiments , the pharmaceutically acceptable salt is a 
hydrochloride salt . 
[ 0181 ] In some embodiments , provided herein is a com 
pound of Formula Ib : 

Ib 
NO2 

nyl and the phenyl group of ( C1-4 alkylene ) - ( phenyl ) is 
optionally substituted by 1 or 2 substituents independently 
selected from the group consisting of OH , halo , C -4 alkyl , 
and C1-4 alkoxy . 
[ 0186 ] In some embodiments , L is a bond . In some 
embodiments , L is CH2 . In some embodiments , L is CEO ) . 
In some embodiments , L is CH ( OH ) CHZ . 
[ 0187 ] In some embodiments , R4 is H. In some embodi 
ments , R4 is piperidinyl . In some embodiments , RCY is 
selected from the group consisting of C1-4 alkyl , phenyl , 
CH2- ( phenyl ) , C5-7 cycloalkyl , and ( CH2 ) ( C5-7 

cycloalkyl ) , wherein each phenyl and the phenyl group of 
CH2- ( phenyl ) is optionally substituted by 1 or 2 substitu 

ents independently selected from the group consisting of 
OH , halo , C1-4 alkyl , and C -4 alkoxy . In some embodiments , 
RCY is selected from the group consisting of methyl , 2 - butyl , 
phenyl , -CH2- ( phenyl ) , cyclopentyl , cycloheptyl , 

R4 

or a pharmaceutically acceptable salt thereof , wherein , L , 
R + , and Rºy are as defined above for compounds of Formula 
Ia . 

[ 0182 ] In some embodiments , the compound is a com 
pound of Formula Ib , or a pharmaceutically acceptable salt 
thereof , wherein : 
[ 0183 ] L is selected from the group consisting of a bond , 
C - 4 alkylene , C - 4 hydroxyalkylene , and CEO ) ; 
[ 0184 ] R4 is selected from the group consisting of H and 
piperidinyl ; and 
[ 0185 ] Rºy is selected from the group consisting of C1-4 
alkyl , phenyl , ( C1-4 alkylene ) - ( phenyl ) , C3-10 cycloalkyl , 
and – ( C1-4 alkylene ) - ( C3-10 cyloalkyl ) , wherein each phe 
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[ 0188 ] wherein each phenyl and the phenyl group of 
CH2- ( phenyl ) is optionally substituted by 1 or 2 substitu 

ents independently selected from the group consisting of 
OH , halo , C -4 alkyl , and C -4 alkoxy . In some embodiments , 
each phenyl and the phenyl group of CH2- ( phenyl ) is 
optionally substituted by 1 or 2 substituents independently 

selected from the group consisting of OH , fluoro , bromo , 
methyl , methoxy , ethoxy , and butoxy . 
[ 0189 ] In some embodiments , the compound of Formula 
Ib is selected from the group of compounds provided in 
Table 1B . 

TABLE 1B 

NO2 ( 29 ) 

F 

( 26 ) 

O2N 

NO2 ( 31 ) 

OH 

( 40 ) 
NO2 

N 

NO2 ( 6 ) 

O2N . ( 15 ) 

O2N . ( 28 ) 

( 43 ) 

* NO2 

( 9 ) 

NO2 

F 
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TABLE 1B - continued 

NO2 ( 33 ) 

N 

NO2 

( 41 ) 

NO2 

( 42 ) 

cora NO2 

NO2 ( 32 ) 

( 13 ) 

NO2 
N 

( 27 ) 

NO2 

( 8 ) 

dora 
maana 
dao 

NO2 

( 4 ) 

NO2 
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TABLE 1B - continued 

( 16 ) 

NO2 and 
N 

HO . ( 34 ) 
N 

O2N Br 

a 
or a pharmaceutically acceptable salt thereof . In some 
embodiments , the pharmaceutically acceptable salt is a 
hydrochloride salt . 
[ 0190 ] The present application further provides a com 
pound of Formula Ic : 

Ic 

NO2 
R32 

-Rta 

[ 0200 ] In some embodiments , L4 is selected from the 
group consisting of bond , S , C ( O ) NH , 
OCH2CH2OCH2CH2 and SO2 - Cy2 - Cy » . In some 

embodiments , L4 is a bond . In some embodiments , L * is S. 
In some embodiments , L4 is CEO ) NH . In some embodi 
ments , L * is C -6 alkyleneoxy . In some embodiments , Lº is 
OCH_CH_OCH , CH , — . In some embodiments , L4 is 

SO2 - Cy - Cys . In some embodiments , Cy is a 6 - membered 
heterocycloalkyl group comprising two ring heteroatoms 
which are nitrogen . In some embodiments , Cy2 is piperazi 
nyl . In some embodiments , Cy3 is a 6 - membered heterocy 
cloalkyl group comprising one ring heteroatom which is 
nitrogen . In some embodiments , Cy3 is piperidinyl . 
[ 0201 ] In some embodiments , R4a is H. In some embodi 
ments , L4 is a bond and R44 is H. In some embodiments , R4 
is C -4 alkyl . In some embodiments , R * is methyl . In some 
embodiments , L4 is a bond and R4a is methyl . In some 
embodiments , R40 is ( C - 4 alkylene ) - ( C3-6 cycloalkyl ) . In 
some embodiments , R44 is – ( CH2CH2 ) - ( C5-6 cycloalkyl ) . 
In some embodiments , R4a is ( CH2CH2 ) - ( cyclohexyl ) . In 
some embodiments , R4a is a 5-6 membered heterocyloalkyl 
group comprising one ring heteroatom which is nitrogen and 
one ring heteroatom which is oxygen . In some embodi 
ments , R4a is morpholinyl . In some embodiments , R4a is 

( C1-4 alkylene ) - ( phenyl ) . In some embodiments , R4a is 
( CH2 ) - ( phenyl ) . 

[ 0202 ] In some embodiments , the compound of Formula 
Ic is selected from the group of compounds provided in 
Table 1C . 

4a or a pharmaceutically acceptable salt thereof , wherein : 
[ 0191 ] L is selected from the group consisting of a bond 
and C ( O ) NH ; 
[ 0192 ] R3a is selected from the group consisting of H , C1-4 
alkyl , C -4 alkoxy , -phenyl- ( C1-4 alkylene ) -R " , - ( phenyl ) 
SO_R® , and 5-6 membered heteroaryl , wherein the 5-6 
membered heteroaryl is optionally substituted with a C1-4 
alkyl group ; 
[ 0193 ] R is selected from the group consisting of 5-6 
membered heteroaryl and 5-6 membered heterocycloalkyl , 
wherein the 5-6 membered heterocycloalkyl is optionally 
substituted by a C1-4 alkyl group ; 
[ 0194 ] L * is selected from the group consisting of a bond , 
S , CEO ) NH , C1-6 alkyleneoxy , and SO2 - Cy2 - Cys ; 
[ 0195 ] Cy- and Cy are each an independently selected 5-6 
membered heterocycloalkyl group ; and 
[ 0196 ] R a is selected from the group consisting of H , C1-4 
alkyl , ( C1.4 alkylene ) - ( Cz . , cycloalkyl ) , 5-6 membered 
heterocyloalkyl , and C1-4 alkylene ) - ( phenyl ) . 
[ 0197 ] In some embodiments , L is a bond . In some 
embodiments , L ’ is C ( O ) NH . 
[ 0198 ] In some embodiments , R3a is H. In some embodi 
ments , L ’ is a bond and R3a is H. 
[ 0199 ] In some embodiments , R3a is C1-4 alkoxy . In some 
embodiments , R3a is methoxy . In some embodiments , L is 
a bond and R3a is methoxy . In some embodiments , R3a is 
-phenyl- ( C1-4 alkylene ) -R . In some embodiments , R3a is 
-phenyl- ( CH2 ) -R . In some embodiments , R3a is - ( phe 
nyl ) -SO , R " . In some embodiments , R ' is selected from the 
group consisting of 5-6 membered heteroaryl and 5-6 mem 
bered heterocycloalkyl substituted by a C1-4 alkyl group . In 
some embodiments , R is selected from the group consisting 
of pyridyl and 4 - methylpiperidinyl . In some embodiments , 
R3a is a 5-6 membered heteroaryl substituted with a C1-4 
alkyl group . In some embodiments , R3a is 4 - tert - butylthiaz 
olyl . 

TABLE 1C 

( 50 ) 

NO2 aina N 

OCH3 ( 51 ) 

NO2 
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TABLE 1C - continued 

O2N . ( 52 ) 

NO2 ( 44 ) 

from the group consisting of H , OH , SH , CN , NO2 , halo , 
oxo , C1-6 alkyl , C2-6 alkenyl , C2-6 alkynyl , C - haloalkyl , 
C1-6 cyanoalkyl , C1-6 hydroxyalkyl , C1-6 alkoxy , — ( C1-6 
alkyl ) - ( C1-6 alkoxy ) , — ( C1-6 alkoxy ) - ( C1-6 alkoxy ) , C1-6 
haloalkoxy , C3-10 cycloalkyl , C6-10 aryl , 5-10 membered 
heteroaryl , 4-10 membered heterocycloalkyl , amino , C1-6 
alkylamino , di ( C - 6 alkyl ) amino , carbamyl , C- , alkylcar 
bamyl , di ( C1-6 alkyl ) carbamyl , carbamoyl , C1-6 alkylcar 
bamoyl , di ( C1-6 alkyl ) carbamoyl , C1-6 alkylcarbonyl , C1-6 
alkoxycarbonyl , C1-6 alkylcarbonylamino , C1-6 alkylsulfo 
nylamino , aminosulfonyl , C1-6 alkylaminosulfonyl , di ( C1-6 
alkyl ) aminosulfonyl , aminosulfonylamino , C1-6 alkylamino 
sulfonylamino , di ( C - 6 alkyl ) aminosulfonylamino , amin 
ocarbonylamino , C1-6 alkylaminocarbonylamino , and 
di ( C1-6 alkyl ) aminocarbonylamino . In some embodiments , 
each R ' , R ?, R , R4 , RS , Ró , and R ?, unless specified 
otherwise in Table 2 , is H. In some embodiments , at least 
one of R1 , R² , R3 , R4 , RS , Ró , and R ?, is not H. 

( 48 ) TABLE 2 

Substituents of Formula II 

and 

O2N . 
Ri = od 

( 49 ) R2 = OH 
NO2 

Ri = 

R1 = 
or a pharmaceutically acceptable salt thereof . In some 
embodiments , the pharmaceutically acceptable salt is a 
hydrochloride salt . 
[ 0203 ] The present application further provides a com 
pound of Formula II : 

Ri = 
II 

R7 R2 R2 = OHC3 
R ? & R4 = CH3 

RO 
R5 

R4 R1 = a 
R2 = OH 

R ] 

Ri = or a pharmaceutically acceptable salt thereof , wherein sub 
stituents R1 , R2 , R3 , R4 , RS , R ' , and R7 of Formula II are as 
defined herein . 
[ 0204 ] In some embodiments , each R ' , R² , R3 , R4 , RS , R " , 
and R ?, unless specified otherwise in Table 2 , is selected 
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TABLE 2 - continued TABLE 2 - continued 

Substituents of Formula II Substituents of Formula II 

R. 
R2 & R3 = + To 

You 
R ? = OH 

wherein : 
refers to the bond 

connecting R2 to Formula II ; and 
w refers to the bond 

connecting R3 to Formula II 

Ri = 

R = F 

R = 
R 

R2 = C1 

R1 = 

R ? = benzyl 
R ? = OH 

R2 = benzyl 
R3 = NO2 
R ' = benzyl 

R ?, R4 , R = OCHZ 
R ? = phenyl 
R2 = 
R2 = CH3 

CI = OH 

R ? = F 

R ' = CH3 
R ? = isopropyl 

R1 and R2 = ethyl 
R ? = trans - cinnamyl 

R2 = OCH3 

R5 

R = 
R1 = 

R ? = NO2 

R = ethyl 
R ' = phenyl 
R = NO2 
R1 = phenyl 

R ? = Br 
R ' = n - nitrophenyl 
R ? = _OCH CH3 

R1 = 

Ri = 

R2 = NO2 
R2 = _OCH2CH3 

Ri = 
Ri = 

R2 = C1 R2 = OH 
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TABLE 2 - continued TABLE 2 - continued 

Substituents of Formula II Substituents of Formula II 

R = R1 au F 

R2 = CH3 
R ?, R ?, and R ' = OCH3 

R = ( BO ) 

R1 = 

Ri = 

R2 = F 

R ? = NO2 
R ? = CH3 

R1 = 

R2 & R3 = 
R2 = NO2 

Ri = 
wherein : 
refers to the bond 

connecting Rºto Formula II ; and 
wur refers to the bond 

connecting R3 to Formula II 
R = ethyl 

R2 = N ( ethyl ) 2 
R ' = p - nitrophenyl 

R2 OCH2CH2CH2CH3 

R2 = CH3 

R = 

F R : 

R2 = _OCH CH3 
R ? = benzyl 

R = C1 
R ? = OH 

R = 

Ri = 
R ? = _OCH2CH3 

R7 = NO2 R1 = 

to R1 
R2 = F 

R == CH2CH2OH 
R ? = isopropyl 

R1 CH2CH2OH 
R2 = ethyl 
R1 = benzyl 

R & R = OCH3 
R = CH CH OH 

R2 = CH3 

Ri = 
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TABLE 2 - continued TABLE 2 - continued 

Substituents of Formula II Substituents of Formula II 

NO2 

R1 = R1 = 

OH 

R1 = 
Ri = -N 

R2 = NO2 
R = 

R ? & R3 = 

Ri = 

wherein : 
refers to the bond 

connecting R2 to Formula II ; and 
un refers to the bond 

connecting R3 to Formula II 
R = 0 

R ? = OCH3 
R ' = cyclohexyl 

R1 = 
R1 = 

F 
O2N 

R4 & R = _OCH3 
R ' = Br 
R7 = OH 

R = 

02N R1 = 

R ? & R3 = _OCH3 
R ? = Br 
R ? = OH 

R = 

O2N R ! 

R3 & R4 = _OCHZ 
R ? = NO2 

R ? = sec - butyl 
R2 = NO2 R = 

O2N 
R = 

R ? & R4 = _OCH3 

R = 

O2N 

R2 = NO2 
R ' = cyclophenyl 

R ? = NO2 
R ' = cyclophenyl 

R2 = NO2 
R ? = ethyl 

R ? = tert - butyl 
R = 0 

R7 = F 
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TABLE 2 - continued [ 0205 ] The present application further provides a com 
pound of Formula IIa : 

Substituents of Formula II 

Ila 

F 
R2 

R = 

R5 

R4 

N 
R1 = 

Rla R = 0 

R = N 

R = -OCH3 

or a pharmaceutically acceptable salt thereof , wherein : 
[ 0206 ] L ' is selected from the group consisting of a bond , 
C -4 alkylene , C2-4 alkenylene , C - 4 hydroxyalkylene , C. 
alkyleneoxy , 4-6 membered heterocycloalkylene , and 
CEO ) , wherein the C - 4 alkyleneoxy is further optionally 
substituted by one OH group ; 
[ 0207 ] Ra is selected from the group consisting of OH , 
C1-4 alkyl , C5-10 cycloalkyl , 8-10 membered heteroaryl , 
phenyl , - ( C1-4 alkylene ) - ( phenyl ) , and 10-13 membered 
heteroaryl , wherein the C5-10 cycloalkyl , phenyl , and the 
phenyl group of the ( C1-4 alkylene ) - ( phenyl ) are each 
optionally substituted by 1 , 2 , or 3 substituents indepen 
dently selected from the group consisting of halo , OH , NO2 , 
C -4 alkyl , and C -4 alkoxy , and wherein the 10-13 mem 
bered heteroaryl is optionally substituted by one halo group ; 
[ 0208 ] R² is selected from the group consisting of H , halo , 
OH , NO2 , C1-4 alkyl , C -4 alkoxy , and ( C1-4 alkylene ) - ( 8 
10 membered heteroaryl ) ; 
[ 0209 ] R ’ is selected from the group consisting of H , halo , 
C1-4 alkoxy , and phenoxy ; or [ 0210 ] alternatively , R2 and R come together , in combi 
nation with the carbon atoms to which they are attached , to 
form a 5-6 membered heterocycloalkyl or a C6-10 aryl ; 
[ 0211 ] R is selected from the group consisting of H , OH , 
and C1-4 alkoxy ; 
[ 0212 ] R?is selected from the group consisting of H , halo , 
C1-4 alkoxy , and phenoxy ; and 
[ 0213 ] R? is selected from the group consisting of H and 

R1 = 
2HCI mo 

od 
OH 

impan 
R1 = Br 

HCI 
N 

??? . 

Ri = 
NH 

[ 0214 ] In some embodiments , L ' is a bond . In some 
embodiments , L ' is a C1-4 alkylene . In some embodiments , 
L ' is selected from the group consisting of methylene and 
ethylene . In some embodiments , L ' is C2-4 alkenylene . In 
some embodiments , L ' is propenylene . In some embodi 
ments , L'is -CH2CH = CH— . In some embodiments , L ' is 
C1-4 hydroxyalkylene . In some embodiments , Ll is 
CH , CH ( OH ) . In some embodiments , L ' is a C - 4 alky 

leneoxy which is further substituted by one OH group . In 
some embodiments , L ' is a propoxy group which is further 
substituted by one OH group . In some embodiments , L ' is 
CH2CH ( OH ) CH20 . In some embodiments , L ' is 

CEO ) . In some embodiments , L ' is a 4-6 membered 
heterocycloalkylene . In some embodiments , L ' is a 4-6 
membered heterocycloalkylene comprising one ring het 
eroatom which is nitrogen . In some embodiments , L ' is a 
5 - membered heterocycloalkylene comprising one ring het 
eroatom which is nitrogen . In some embodiments , L ' is : 

R 

R ? & R3 = _OCHZ 
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N 

wherein : 
[ 0215 ] ww indicates the bond between Ll and the 
piperazine group of Formula II ; and 
[ 0216 ] indicates the bond between L ' and Rla . 
[ 0217 ] In some embodiments , Rla is OH . In some embodi 
ments , L ' is a bond and Rla is OH . In some embodiments , 
Rla is a C1-4 alkyl group . In some embodiments , L ' is a bond 
and Rla is a C1-4 alkyl group . In some embodiments , Rla is 
selected from the group consisting of methyl and ethyl . In 
some embodiments , Rla is a C5-10 cycloalkyl group which is 
optionally substituted by one C1-4 alkyl group . In some 
embodiments , Rla is a C5-7 cycloalkyl group which is 
optionally substituted by one C1-4 cycloalkyl group . In some 
embodiments , Rla is a C8-10 cycloalkyl group . In some 
embodiments , R14 is selected from the group consisting of 
cyclopentyl , cyclohexyl , 3 - methylcyclohexyl , cycloheptyl , 
and 

group consisting of phenyl , ( CH2 ) - ( phenyl ) , and 
( CH2CH2 ) - ( phenyl ) , wherein the phenyl and the phenyl 

group of the — ( CH2 ) - ( phenyl ) and ( CH2CH2 ) - ( phenyl ) 
are each optionally substituted by 1 , 2 , or 3 substituents 
independently selected from the group consisting of halo , 
OH , NO2 , C1-4 alkyl , and C1-4 alkoxy . In some embodi 
ments , the phenyl and the phenyl group of the ( CH2 ) 
( phenyl ) and ( CH2CH2 ) - ( phenyl ) are unsubstituted . In 
some embodiments , the phenyl and the phenyl group of the 

( CH ) - ( phenyl ) and ( CH2CH2 ) - ( phenyl ) are substituted 
by 1 , 2 , or 3 substituents independently selected from the 
group consisting of halo , OH , NO2 , C - 4 alkyl , and C - 4 
alkoxy . In some embodiments , the phenyl and the phenyl 
group of the ( CH2 ) - ( phenyl ) and ( CH2CH2 ) - ( phenyl ) 
are substituted by 1 , 2 , or 3 substituents independently 
selected from the group consisting of fluoro , chloro , bromo , 
OH , NO2 , methyl , ethyl , 2 - butyl , and methoxy . 
[ 0219 ] In some embodiments , Ria is a 10-13 membered 
heteroaryl group which is optionally substituted by one halo 
group . In some embodiments , Rla is 10 - membered het 
eroaryl which is substituted by one halo group . In some 
embodiments , Rla is 10 - membered heteroaryl which is sub 
stituted by one halo group and wherein the 10 - membered 
heteroaryl comprises two ring heteroatoms which are nitro 
gen . In some embodiments , Rla is a 13 - membered heteroaryl 
group . In some embodiments , Rla is a 13 - membered het 
eroaryl group comprising two ring heteroatoms which are 
nitrogen and one ring heteroatom which is sulfur . In some 
embodiments , Rla is selected from the group consisting of : 

and 

Br S 
N , and 

N 
In some embodiments , Ria is a 8-10 membered heteroaryl 
group . In some embodiments , Ria is a 8-10 membered 
heteroaryl group comprising two ring heteroatoms which are 
oxygen . In some embodiments , Ria is a 10 - membered het 
eroaryl group comprising two ring heteroatoms which are 
oxygen . In some embodiments , Rla is : 

mm 

[ 0218 ] In some embodiments , Rla is phenyl or ( C1-4 
alkylene ) - ( phenyl ) , wherein the phenyl and the phenyl group 
of the ( C1-4 alkylene ) - ( phenyl ) are each optionally sub 
stituted by 1 , 2 , or 3 substituents independently selected 
from the group consisting of halo , OH , NO2 , C1-4 alkyl , and 
C1-4 alkoxy . In some embodiments , Rla is phenyl or ( C1-4 
alkylene ) - ( phenyl ) , wherein the phenyl and the phenyl group 
of the ( C1-4 alkylene ) - ( phenyl ) are each optionally sub 
stituted by 1 , 2 , or 3 substituents independently selected 
from the group consisting of halo , OH , NO2 , C1-4 alkyl , and 
C1-4 alkoxy . In some embodiments , Rla is selected from the 

[ 0220 ] In some embodiments , R2 is H. In some embodi 
ments , R2 is halo . In some embodiments , R2 is selected from 
the group consisting of F and Cl . In some embodiments , R ? 
is OH . In some embodiments , R2 is C1-4 alkyl . In some 
embodiments , R2 is selected from the group consisting of 
methyl , ethyl , isopropyl , and tert - butyl . In some embodi 
ments , R² is NO2 . In some embodiments , R2 is C -4 alkoxy . 
In some embodiments , R2 is selected from the group con 
sisting of methoxy , ethoxy , and butoxy . 
[ 0221 ] In some embodiments , R ’ is - ( C1-4 alkylene ) - ( 8-10 
membered heteroaryl ) . In some embodiments , R ’ is – ( C1-4 
alkylene ) - ( 8-10 membered heteroaryl ) , wherein the 8-10 
membered heteroaryl group comprises one ring heteroatom 
which is nitrogen . In some embodiments , R² is ( CH2 ) - ( 8 
10 membered heteroaryl ) , wherein the 8-10 membered het 
eroaryl group comprises one ring heteroatom which is 
nitrogen . In some embodiments , R2 is— ( CH2 ) - ( 10 - mem 
bered heteroaryl ) , wherein the 10 - membered heteroaryl 
group comprises one ring heteroatom which is nitrogen . In 
some embodiments , R2 is : 
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and od [ 0222 ] In some embodiments , R3 is H. In some embodi 
ments , R3 is halo . In some embodiments , R3 is selected from 
the group consisting of Cl and Br . In some embodiments , Rº 
is C1-4 alkoxy or phenoxy . In some embodiments , R3 is 
methoxy or phenoxy . 
[ 0223 ] In some embodiments , R2 and R3 come together , in 
combination with the carbon atoms to which they are 
attached , to form a 5-6 membered heterocycloalkyl or a 
C6-10 aryl . In some embodiments , R2 and R3 come together , 
in combination with the carbon atoms to which they are 
attached , to form a 5-6 membered heterocycloalkyl . In some 
embodiments , R2 and R3 come together , in combination with 
the carbon atoms to which they are attached , to form a 5-6 
membered heterocycloalkyl wherein the 5-6 membered het 
erocycloalkyl comprises two ring atoms which are oxygen . 
In some embodiments , R2 and R3 come together , in combi 
nation with the carbon atoms to which they are attached , to 
form a C6-10 aryl . In some embodiments , R2 and R3 come 
together , in combination with the carbon atoms to which 
they are attached , to form a C , aryl . In some embodiments , 
R2 and R3 come together , in combination with the carbon 
atoms to which they are attached , to form a group selected 
from : 

wherein : 
[ 0224 ] indicates the bond formed by R2 and the 
phenyl group ; and 
[ 0225 ] war indicates the bond formed by R3 and the 
phenyl group . 
[ 0226 ] In some embodiments , R4 is H. In some embodi 
ments , R * is OH . In some embodiments , R * is methoxy . 
[ 0227 ] In some embodiments , RS is H. In some embodi 
ments , R is halo . In some embodiments , Ris selected from 
the group consisting of Cl and Br . In some embodiments , RS 
is C1-4 alkoxy or phenoxy . In some embodiments , RS is 
methoxy or phenoxy . 
[ 0228 ] In some embodiments , Róis H. In some embodi 
ments , R is oxo ( i.e. , = O ) . 
[ 0229 ] In some embodiments , the compound of Formula 
Ila is selected from the group of compounds provided in 
Table 2A . 

TABLE 2A 

( 62 ) 
OH 

N 

( 63 ) 

( 81 ) 

( 100 ) 
N 

HO 
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TABLE 2A - continued 

NO2 ( 29 ) 

NO2 ( 31 ) 

OH 

( 79 ) 

?? 

( 40 ) 
NO2 

NO2 ( 6 ) 

O2N . ( 15 ) 

( 129 ) 

Dwow 
ola 

maor ( 28 ) 

( 82 ) 

OH 

( 43 ) 

NO2 
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TABLE 2A - continued 

( 121 ) 

( 110 ) 

( 71 ) 

( 96 ) 

( 135 ) 

( 98 ) ' N 

HO 

( 112 ) 

N 

( 76 ) 

HO 

( 103 ) N 

N. 

( 72 ) 
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TABLE 2A - continued 
( 109 ) 

( 106 ) 
N 

( 9 ) 

NO2 

F 

( 111 ) 
N 

( 93 ) 

wo 
( 83 ) 

N 

( 97 ) 
HO . 

( 90 ) 

F 

( 91 ) 

F 
N 

( 65 ) 
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TABLE 2A - continued 

( 64 ) 

OH 

F ( 78 ) 

( 7 ) 

NO2 

( 41 ) 

NO2 

F. ( 130 ) 

N 

( 42 ) 

NO2 

NO2 ( 32 ) 

? 
( 75 ) 
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TABLE 2A - continued 

( 94 ) or 
F 

( 13 ) 

NO2 

( 8 ) 

NO2 

( 66 ) 

?? 

CI ma 
dora 

( 27 ) 

NO2 

( 88 ) 

( 4 ) 

dao NO2 
CI ( 132 ) 

OH 

( 77 ) 

ci 
F 
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TABLE 2A - continued 

( 67 ) 

( 133 ) 

Br 

( 113 ) 

adora F 

( 16 ) 

NO2 
N 

( 26 ) 
N 

O2N 

HO . ( 34 ) 
N 

ON Br 

( 131 ) 

U 

HO . ( 123 ) 
and 

Br 
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TABLE 2A - continued 

( 95 ) hora 
TABLE 3 - continued or a pharmaceutically acceptable salt thereof . In some 

embodiments , the pharmaceutically acceptable salt is a 
hydrochloride salt . Substituents of Formula III 

[ 0230 ] The present application further provides a com 
pound of Formula III : 

R2 = N 

2HC1 

III 

R1 = 

R2 
R impone 

HCI 

R = 

moto HN 
??? 

R = 

or a pharmaceutically acceptable salt thereof , wherein R1 
and R2 of Formula III are as defined herein . 

[ 0231 ] In some embodiments , each rl and R ?, unless 
specified otherwise in Table 3 , is selected from the group 
consisting of H , OH , SH , CN , NO2 , halo , oxo , C1-6 alkyl , 
C2-6 alkenyl , C2-6 alkynyl , C1-6 haloalkyl , C1-6 cyanoalkyl , 
C1-6 hydroxyalkyl , C1-6 alkoxy , ( C1-6 alkyl ) - ( C1-6 alkoxy ) , 
-C1-6 alkoxy ) - ( C - 6 alkoxy ) , C1.6 haloalkoxy , C3-10 
cycloalkyl , C6-10 aryl , 5-10 membered heteroaryl , 4-10 
membered heterocycloalkyl , amino , C - alkylamino , 
di ( C1-6 alkyl ) amino , carbamyl , C1-6 alkylcarbamyl , di ( C1-6 
alkyl ) carbamyl , carbamoyl , C- , alkylcarbamoyl , di ( C - 6 
alkyl ) carbamoyl , C1-6 alkylcarbonyl , C1-6 alkoxycarbonyl , 
C1-6 alkylcarbonylamino , C1-6 alkylsulfonylamino , amino 
sulfonyl , C1-6 alkylaminosulfonyl , di ( C1-6 alkyl ) aminosul 
fonyl , aminosulfonylamino , Cl . alkylaminosulfonylamino , 
di ( C1-6 alkyl ) aminosulfonylamino , aminocarbonylamino , 
C - alkylaminocarbonylamino , and di ( C1 - alkyl ) aminocar 
bonylamino . In some embodiments , each R and R2 unless 
specified otherwise in Table 3 , is H. In some embodiments , 
at least one of R1 and R2 is not H. 

O 
R2 = ? mapun 

TABLE 3 
R1 = 

Substituents of Formula III 

R ! 
R2 
R ? ont 

reix 
R2 = 

R ! 
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TABLE 3 - continued 

Substituents of Formula III 

R = 

NH HCI 

ro 
R1 = 

ti HCI 1 

HN 

[ 0235 ] L is selected from the group consisting of a bond 
and 5-6 membered heterocycloalkyl ; and 
[ 0236 ] R24 is selected from the group consisting of H , C1-4 
hydroxyalkyl , -SO ( C1-4 alkyl ) . 
[ 0237 ] In some embodiments , L ' is a bond . In some 
embodiments , L ' is selected from the group consisting of 
NH and N ( C1-4 alkyl ) . In some embodiments , L ' is selected 
from the group consisting of NH and N ( CH3 ) . In some 
embodiments , L ' is C2-4 alkynyl . In some embodiments , L ' 
is —C = CCH_— . In some embodiments , L ' is NHC ( O ) 
( C1-4 thioalkyl ) . In some embodiments , L ' is L ' is NHC 
FO ) CH S— . In some embodiments , L ' is C1-6 alkylene 
oxy which is further substituted by one OH group . In some 
embodiments , L ' is CH CH OCH CH ( OH ) CH2 . In some 
embodiments , L ' is a 5-6 membered heterocycloalkyl group . 
In some embodiments , L ' is a 5-6 membered heterocy 
cloalkyl group wherein the 5-6 membered heterocycloalkyl 
group comprises two ring heteroatoms which are nitrogen . 
In some embodiments , L ' is piperazinyl . In some embodi 
ments , L ' is selected from the group consisting of NHC 
FO ) C1-4 alkylene and ( C1-4 alkylene ) -NHC ( = O ) ( C1-4 
alkylene ) - . In some embodiments , Ll is selected from the 
group consisting of - NHC ( O ) CH2- and —CH NHC 
FO ) CH2 — 
[ 0238 ] In some embodiments , Rais H. In some embodi 
ments , L ' is a bond and Ria is H. In some embodiments , Ria 
is selected from the group consisting of C - 4 alkyl , C2-4 
alkenyl , and C1-4 cyanoalkyl , wherein the C1-4 alkyl and C2-4 
alkenyl are each optionally substituted by one substituent 
selected from the group consisting of phenyl and hydroxy 
phenyl . In some embodiments , Rla is selected from the 
group consisting of CH2CH2CN , 

HO 

R1 = 

HN 

S NH2 
/ 

N 

[ 0232 ] The present application further provides a com 
pound of Formula IIIa : 

IIIa 

12 - R2 
OH , and 

R 

or a pharmaceutically acceptable salt thereof , wherein : 
[ 0233 ] L ' is selected from the group consisting of a bond , 
NH , N ( C1-4 alkyl ) , C2-4 alkynyl , NHC ( = O ) ( C1-4 thioalkyl ) , 
C1-6 alkyleneoxy , 5-6 membered heterocycloalkyl , NHC 
( 0 ) C - 4 alkylene , and ( C1-4 alkylene ) -NHC ( O ) ( C - 4 
alkylene ) - , wherein the C1-6 alkyleneoxy is further option 
ally substituted by one OH group ; 
[ 0234 ] Rla is selected from the group consisting of H , C1-4 
alkyl , C2-4 alkenyl , C1-4 cyanoalkylene , 5-6 membered het 
erocycloalkyl , 5-6 membered heteroaryl , NH ( C1-4 alkyl ) , 
and NH ( C24 alkenyl ) , wherein the C - 4 alkyl and C24 
alkenyl are each optionally substituted by one substituent 
selected from the group consisting of phenyl and hydroxy 
phenyl , and wherein the 5-6 membered heterocycloalkyl and 
5-6 membered heteroaryl are each optionally substituted by 
1 or 2 substituents independently selected from the group 
consisting of C1-4 alkyl , NH , and di - halo substituted phenyl ; 

[ 0239 ] In some embodiments , Rla is selected from the 
group consisting of 5-6 membered heterocycloalkyl and 5-6 
membered heteroaryl , wherein the 5-6 membered heterocy 
cloalkyl and 5-6 membered heteroaryl are each optionally 
substituted by 1 or 2 substituents independently selected 
from the group consisting of C1-4 alkyl , NH , and di - halo 
substituted phenyl . In some embodiments , Rla is selected 
from the group consisting of 6 - membered heterocycloalkyl 
and 5 - membered heteroaryl , wherein the 6 - membered het 
erocycloalkyl and 5 - membered heteroaryl are each option 
ally substituted by 1 or 2 substituents independently selected 
from the group consisting of methyl , ethyl , NH , and di - halo 
substituted phenyl . In some embodiments , Rla is selected 
from the group consisting of : 


