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[ 0001 ] This application is a continuation of U.S. applica 
tion Ser . No. 17 / 558,370 , filed Dec. 21 , 2021 , which is a 
continuation of U.S. application Ser . No. 16 / 684,046 , filed 
Nov. 14 , 2019 , now U.S. Pat . No .: 11,236,058 , issued Feb. 
1 , 2022 , which is a continuation of U.S. application Ser . No. 
16 / 268,367 , filed Feb. 5 , 2019 , now U.S. Pat . No. 10,508 , 
093 , issued on Feb. 5 , 2019 , which is a continuation of U.S. 
application Ser . No. 16 / 151,641 , filed Oct. 4 , 2018 , now U.S. 
Pat . No. 10,239,854 , issued Mar. 26 , 2019 , which is a 
continuation of International Application No. PCT / US2017 / 
041763 , filed on Jul . 12 , 2017 , entitled “ COMPOUNDS , 
COMPOSITIONS AND METHODS FOR TREATING OR 
PREVENTING A SYMPTOM ASSOCIATED WITH 
GOUT OR HYPERURICEMIA ” , which claims the benefit 
of priority to U.S. provisional patent application no . 62/363 , 
473 , filed on Jul . 18 , 2016. This and all other extrinsic 
materials discussed herein are incorporated by reference in 
their entirety . Where a definition or use of a term in an 
incorporated reference is inconsistent or contrary to the 
definition of that term provided herein , the definition of that 
term provided herein applies and the definition of that term 
in the reference does not apply . 

like many other drugs , benzbromarone is associated with 
rare cases of hepatotoxicity and acute liver failure . The 
toxicity of the drug was believed by many to outweigh the 
benefits , and benzbromarone was reduced to limited use in 
the European market by its sponsor in 2003 . 
[ 0007 ] Several attempts have been made to formulate 
compounds and pharmaceuticals with high potency , and 
reduced toxicity , for example in U.S. 2013/0225673 ( to 
Wempe et al . ) describes uric acid trar ort inhibitors that 
can potentially be applied topically . Unfortunately and in 
part because the mechanism of damage / toxicity has not been 
clear , all or almost all prior attempts suffer from several 
disadvantages . For example , there is no evidence of the 
reproducibility and effectiveness of topical administration of 
such compounds . 
[ 0008 ] These and all other extrinsic materials discussed 
herein are incorporated by reference in their entirety . Where 
a definition or use of a term in an incorporated reference is 
inconsistent or contrary to the definition of that term pro 
vided herein , the definition of that term provided herein 
applies and the definition of that term in the reference does 
not apply . 
[ 0009 ] There have been many efforts to stabilize drugs and 
reduce production of unwanted metabolites . For example , 
US 2016/0031879 to Karra et al . teaches deuterated indoliz 
ine compounds to stabilize drugs for the treatment of mul 
tiple sclerosis and Alzheimer's disease . Karra , however , 
does not appear to teach application of this approach to 
modified benzbromarone compounds . 
[ 0010 ] Others , for example in US 2015/031768 to Groves 
et al . , have contemplated modifying some carbon containing 
compounds . However , the taught modifications were 
directed to labeling such compounds to generate imaging 
agents for PET applications , and not directed towards reduc 
ing toxicity . 
[ 0011 ] Thus , there is still a need in the art for a highly 
potent gout / hyperuricemia drug with reduced toxicity . 

FIELD OF THE INVENTION 

[ 0002 ] The field of the invention is compounds , compo 
sitions and methods for treating or preventing a symptom or 
condition associated with gout or hyperuricemia . 

BACKGROUND 

SUMMARY OF THE INVENTION 

[ 0003 ] The background description includes information 
that may be useful in understanding the present invention . It 
is not an admission that any of the information provided 
herein is prior art or relevant to the presently claimed 
invention , or that any publication specifically or implicitly 
referenced is prior art . 
[ 0004 ] Hyperuricemia is caused by the overproduction or 
under - excretion of uric acid , and is considered to be a 
causative factor of several diseases that significantly impair 
the quality of life . For example , hyperuricemia is considered 
the causative factor of gout - the most prevalent form of 
inflammatory arthritis , characterized by severe pain and 
tenderness in joints caused by urate crystal accumulation . 
[ 0005 ] Uricosuric agents and xanthine oxidase inhibitors 
are often prescribed to lower uric acid levels and treat an 
underlying cause of gout . Xanthine oxidase inhibitors such 
as allopurinol or febuxostat can reduce the formation of uric 
acid , and uricosuric agents can inhibit the absorption of uric 
acid from the kidney back to the blood via the URAT1 
transporter . 
[ 0006 ] Benzbromarone is a uricosuric agent and could be 
an inhibitor of xanthine oxidase , and is known to be highly 
effective in lowering serum uric acid ( SUA ) . It has been 
found that therapy using benzbromarone can lead to lower 
ing of SUA even following a single dose and continue to be 
lowered following multiple doses , and that chronic therapy 
can bring SUA into target levels of < 6 mg / dL . Unfortunately , 

[ 0012 ] Recent developments in hepatic clearance of ben 
zbromarone has shown that significant portion of benzbro 
marone's biotransformation is mediated through CYP2C9 , 
and benzbromarone itself is a potent CYP2C9 inhibitor . This 
complex interplay limited the identification of cause of liver 
toxicity both in vitro and in vivo , although the involvement 
of CYP2C9 is generally believed to be a cause of liver 
toxicity ( particularly in poor CYP2C9 metabolizers ) . 
[ 0013 ] Applicant has developed a series of compounds 
that show improved stability and reduction in the depen 
dence on the CYP2C9 biotransformation pathway relative to 
benzbromazone , but that retain the activity of benzbroma 
rone against URAT1 transporter . 
[ 0014 ] The inventive subject matter provides compounds , 
compositions , and methods in which a novel compound 
represented by Formula 1 , is capable of lowering serum acid 
( SUA ) for the treatment of gout . 

a 
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Formula 1 
Ri 

R2 

Rs 
R3 

R4 X 
Br 

OH 

Br 

and are presumed to be capable of reducing liver toxicity , 
while providing the hyperuricemia treating and URAT1 
inhibiting benefits of BBR ( in particular , for poor CYP2C9 
metabolizers ) . 
[ 0017 ] In some contemplated methods , genetic , gene 
expression , proteomic , or other ( for example , metabolic 
and / or metabolite ) tests can be administered to determine the 
presence of genotypes that affect the metabolism of a drug 
metabolized by CYP2C9 . When , for example , a patient is 
determined to be a poor CYP2C9 metabolizer , a compound 
or composition of the inventive subject matter can be 
provided , alone or in combination with one or more other 
compositions , to reduce the likelihood of liver failure . 
[ 0018 ] The person having ordinary skill in the art should 
be apprised of many ways to synthesize compounds of the 
inventive subject matter . For example , one contemplated 
general scheme for producing a compound of the inventive 
subject matter is shown below in Schemes 1 and 2. Building 
blocks ( D ) and ( F ) ( Formula 5 and Formula 7 , respectively ) 
can be synthesized from ( A ) ( Formula 2 ) with procedures 
from Scheme 1. Phenol ( A ) ( Formula 2 ) reacts with form 
aldehyde with MgCl , to produce aldehyde ( B ) ( Formula 3 ) . 
Subsequent reaction of ( B ) ( Formula 3 ) with choloracetone 
produces ketone ( C ) ( Formula 4 ) . Fluorination of ( C ) ( For 
mula 4 ) produces di - fluoro compound ( D ) ( Formula 5 ) . 
Alternatively or additionally , reduction of ( C ) ( Formula 4 ) 
gives alcohol ( E ) ( Formula 6 ) , which undergoes fluorination 
to produce mono - fluoro product ( F ) ( Formula 7 ) . It is 
contemplated that a compound of the inventive subject 
matter ( I ) ( Formula 10 ) can be made from starting material 
( F ) ( Formula 7 ) or ( D ) ( Formula 5 ) in three steps , as shown 
in Scheme 2. ( F ) ( Formula 7 ) or ( D ) ( Formula 5 ) can be 
treated with anisoyl chloride to form an intermediate product 
( G ) ( Formula 8 ) , followed by demethylation by sodium 
ethanethiolate ( NaSEt ) to produce alcohol ( H ) ( Formula 9 ) , 
followed by bromination with Br , in acetic acid ( e.g. , at 
room temperature ) to form a compound of the inventive 
subject matter ( I ) ( Formula 10 ) . 

6 

[ 0015 ] Applicant has found that compounds of Formula 1 
wherein —X is OH , OR , OC ( O ) R , -NH2 + , -NO2 , 
SO , R , CN , SO , H , CHO , COOH , COCI , 
CONH2 , F , CI , Cl , Br or -I , where -R is a -H , 

C - Clo alkyl , or a C - Co substituted alkyl ; where C 
-R1 , R2 , Rz , -R4 and R , are each independently 
selected from -H , -deuterium , -F , -Cl , Br , —1 , CN , 
-C7 - C -alkyl , C. - C14 - aryl , substituted C8 - C14 - aryl , 
C - C14 - alkoxy , -hydroxyl , -carboxyl , C1 - C6 - alkylsulfo 
nyl , -trifluoromethyl , C , -Co - alkanoyloxy , C , -Co - alkyl 
thio , C , -Cg - alkylsulfonyl , C2 - Cg - alkoxycarbonyl , C6 
_C2 - C / -alkanoylamino , 0 - R , S R. , -S02 R6 , 
-NHSO , R . , and —NHCO , Ro , where -R , is phenyl or , 
naphthyl , and optionally substituted with one to three groups 
selected from C. - C. - alkyl , C - C10 - aryl , C , -Co 
alkoxy and halogen , and C4 - C20 - hydroxyheteroaryl , and 
where the heteroatoms in C4 - C20 - hydroxyheteroaryl are 
selected from nitrogen or oxygen ; and where at least one of 
-R1 , R2 , R3 , R4 and R , is -deuterium or a halogen 
( e.g. , -F , C1 , Br , -I ) when X is a halogen , -OH , or 
OR , are useful for this purpose . 

[ 0016 ] The chemically modified benzbromarone ( BBR ) 
compounds presented herein reduce CYP2C9 involvement 
in the biotransformation of one or more parent compound ( s ) 

6 

, 5 

Scheme 1 
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-continued 
R1 Ri 

R2 R2 Barista F 
F R3 R3 

R4 R4 

Formula 4 
( C ) 

Formula 5 
( D ) 

Ri 
R2 DCM , -78 ° C. R2 Banner F OH R3 R3 

R4 R4 

Formula 7 
( F ) 

indicates text missing or illegible when filed 

Formula 6 
( E ) 

-continued 
Scheme 2 Ri 

R2 
Ri 

R2 -- R3 CS4 
TiCl4 
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R3 X Xx Br2 

Acetic Acid 
r.t. 

R4 R5 
R4 

( F or D ) 
Formula 5 

or 7 HO 

( H ) 
Formula 9 

RI 
R2 

R ] 
R2 R5 R3 

NaSEt , DMF 
125-130 ° C. R3 R4 X 

Br X 

R4 R5 

OH 

Br 

Formula 10 

indicates text missing or illegible when filed 
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D 

[ 0019 ] As another example , ( 2,6 - dibromo - 4 - hydroxyphe 
nyl ) ( 2- ( 1 - fluoroethyl ) benzofuran - 3 - yl - 4,5,6,7 - D4 ) metha 
none ( Formula 22 ) can be synthesized as shown in Scheme 
3 : 

D 

NBS 

D 
Scheme 3 

D 
OH 

D 

HOHC 
HO 

D 
Formula 16 

1 
Formula 11 

OH 
D 

D 
D. ?? io © 

D 

2 
Formula 12 

D 

D HO 1. N2H4 
2. KOH 7 

Formula 17 

D 

3 
Formula 13 

D II ABN 
NBS 

COCI 
D 

D Br 
Meo 

AlCl3 

Br 

4 
Formula 14 

8 
Formula 18 
D 

D 
D 

D CsOAC 

R7 

Br 

Me Br 

Formula 15 
9 

Formula 19 
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D 

D 

K2CO3 

including highly effective treatment of conditions associated 
with hyperuricemia and gout while reducing the likelihood 
of hepatotoxicity compared to similarly effective com 
pounds . 
[ 0022 ] Various objects , features , aspects and advantages 
of the inventive subject matter will become more apparent 
from the following detailed description of preferred embodi 
ments , along with the accompanying drawing figures in 
which like numerals represent like components . 

D 

D 

Br 

DETAILED DESCRIPTION 
HO 

Br 

10 
Formula 20 

D. 

DAST 

[ 0023 ] The following discussion provides example 
embodiments of the inventive subject matter . Although each 
embodiment represents a single combination of inventive 
elements , the inventive subject matter is considered to 
include all possible combinations of the disclosed elements . 
Thus if one embodiment comprises elements A , B , and C , 
and a second embodiment comprises elements B and D , then 
the inventive subject matter is also considered to include 
other remaining combinations of A , B , C , or D , even if not 
explicitly disclosed . 
[ 0024 ] The inventive subject matter provides compounds , 
compositions , and methods in which a novel compound 
represented by Formula 1 is provided : 

OH 

Br 

HO 
Br Formula 1 

R1 11 
Formula 21 R2 

D 

R5 
R3 

R4 
F Br 

Br OH 

Br 

HO 
Br 

12 
Formula 22 mula 1 , OR , 

indicates text missing or illegible when filed 

Brg 6 

-R4 
6 
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[ 0025 ] It should be appreciated that , as depicted in For 
X can be OH , OC ( O ) R , —NH3 + , 

-NO , SO , R , CN , SO , H , CHO , COOH , 
COCI , CONH2 , F , Cl , Br , or -I ; -R can be a 
H , C. - C10 alkyl or a C - C10 substituted alkyl ; R1 , 
R2 , -R3 , -R4 and —R , can each independently be —H , 

-deuterium , -F , C1 , -I , CN , C , -Co - alkyl , 
C. - C14 - aryl , substituted C8 - C14 - aryl , C1 - C14 - alkoxy , -hy droxyl , -carboxyl , C. - C. - alkyl sulfonyl , -trifluoromethyl , 
C - Cg - alkanoyloxy , C - Co - alkylthio , C - C - al , 
kylsulfonyl , C2 - C6 - alkoxycarbonyl , C2 - Co - alkanoy 
lamino , ORG , S R. , SO2 - R6 , NHSO , R . , or 
NHCO , R .; Ro can be phenyl or naphthyl , and in some 
embodiments substituted with one to three groups selected 
from - C1 - Cg - alkyl , C. - C10 - aryl , C1 - Co - alkoxy , halo 

C4 - C20 - hydroxyheteroaryl , where the heteroa 
toms in C4 - C20 - hydroxyheteroaryl can be nitrogen or 
oxygen . 
[ 0026 ] In some embodiments , at least one of R1 , R2 , 
R3 , -R4 and R , is -deuterium when X is a halogen , 
OH , and / or a pharmaceutically acceptable pro - drug . In 

some contemplated embodiments , X is OH or 
is a halogen ( F , C1 , -Bror —I ) , and —R1 , R2 , -R4 , 

[ 0020 ] It should be appreciated that while -D ( -deute 
rium ) is shown as each of the R , -R4 in the above example 
( Scheme 3 ) , it is contemplated that -R1 -R? Rz , 
and Rs can each independently be selected from H 
( -hydrogen ) , -deuterium , -F ( -fluorine ) , Cl , Br , I , 
CN , C - CG - alkyl , C. - C14 - aryl , substituted C - C14 

aryl , C , -C14 - alkoxy , -hydroxyl , -carboxyl , C - Co - alkyl 
sulfonyl , -trifluoromethyl , C. - C - alkanoyloxy , C. - C. 
alkylthio , C. - Co - alkylsulfonyl , Cz - Co - alkoxycarbonyl , 
C2 - Co - alkanoylamino , O - R . , -SZR6 —SO , R. , ORG -S02 R6 
-NHSOZR , and -NHCO R. , wherein R , is phenyl or 

naphthyl , optionally substituted with one or three groups 
selected from C , -Co - alkyl , C. - C10 - aryl , C , -C6 
alkoxy and halogen , and C4 - C20 - hydroxyheteroaryl , and 
wherein the heteroatoms in C4 - C20 - hydroxyheteroaryl are 
selected from the group consisting of nitrogen and oxygen . 
[ 0021 ] One should appreciate that the disclosed subject 
matter provides many advantageous technical effects , 

6 

69 

gen , and 

6 

F , Rz 
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H or 
Formula 23 

Ri 
R2 

1 . R5 
R3 

. 
R4 

Br 

) 

and Rs are each independently selected from 
deuterium . In some other contemplated embodiments , -R1 , 
R2 , R3 , and — R4 are each deuterium , -X is OH , and 
R , is hydrogen . In some contemplated embodiments , 
-R ,, -R2 , –Rz , and R4 are each deuterium , -X is - F , 

and R , is hydrogen . In some contemplated embodiments , 
R1 , -R2 , and -R4 are each deuterium , -X is OH , –Rz 

is —F , and R , is hydrogen . In some contemplated embodi 
ments , -R1 , R2 , -R3 , -R4 , and R , are each inde 
pendently selected from hydrogen and deuterium , and --X 
is OH . In some contemplated embodiments , R1 , R2 , 
-Rz , and RA are each independently selected from hydro 
gen and deuterium , -X is a —F or OH , and —R , is 
hydrogen , -F , or deuterium . However , it is also contem 
plated that compounds of the inventive subject matter could 
include a halogen , for example fluorine at the l ' position , and 
comprise a hydrogen at each of the -R1 , R2 , -R3 , -R4 
and R , positions . 

OH 
) 

Br 

Formula 24 

Ri 
R2 

R5 
: : R3 

R4 OH 
Br 

-R , 

-F , R1 R22 R3 , OH 

Br 

Rz is 3 

6 

6 

6 6 

[ 0027 ] In some contemplated embodiments , X is OH , 
R1 , -R2 , -R3 , and R4 are each deuterium , and 

is H. As another example , in some contemplated embodi 
ments , X is and -R4 are each 
deuterium , and --R , is H. As another example , in some 
contemplated embodiments , X and Rz are each F , and 
-R1 , R2 , -R4 , and —R , are each -H . As yet another 
example , in some contemplated embodiments , X is OH , 

-F , and —R1 , R2 , -R4 , and —R , are each -H . 
[ 0028 ] It should be appreciated that in some embodiments , 
for example where a compound includes a -F in the -R3 
position , -R2 , R4 , and —R , could each be a -H . Viewed 
from a different perspective , it is contemplated that some 
compounds , for example compounds having - F in the – Rz 
position , could lack deuterium . 
[ 0029 ] In some contemplated embodiments , -X is -F 
( -fluorine ) . For example , some contemplated compounds 
include -deuterium at R2 , F at - X , H at each of 
-R , R1 , —R3 , and R4 , and -H at R5 . In some contem 
plated compounds , -X is - F , each of R2 and 
-deuterium , and each of - R1 , R3 , and —R , is a -H . In 
some other contemplated compounds , X is -F , each of 

-Rz is -deuterium , and each of - R1 , -R4 , and 
-R , is a -H . In yet other contemplated embodiments , X 

is -F , each of -R1 , R2 , -R3 and R4 , is -deuterium , 
and —R , is a H. Compounds wherein X is F , each of 
-R1 , R2 , -R3 and -R4 is -deuterium , and R , is a — H 

are also contemplated . 
[ 0030 ] In some contemplated embodiments , both the —X 
and R , are fluorinated . For example , in some contem 
plated compounds , each of X and R , is - F , -R2 , is 
-deuterium , and each of — R1 , R2 and —R4 , is a -H . In 
some other contemplated embodiments , each of X and 

R , is –F , and each of -R1 , R2 , -R3 and -R4 is 
-deuterium . 
[ 0031 ] The inventive subject matter also provides com 
pounds , compositions and methods in which novel com 
pounds represented by Formula 23 and / or 24 are provided : 

[ 0032 ] In such compounds -R1 , R2 , -R3 , -R4 and 
-R , are each independently selected from - H , -deuterium , 

-F , Cl , Br , I , Br , -I , CN , C. - C. - alkyl , C. - C14 - aryl , , 
substituted Co - C14 - aryl , C , -C14 - alkoxy , -hydroxyl , -car 
boxyl , C. - Co - alkyl sulfonyl , -trifluoromethyl , C. - C6 
alkanoyloxy , C. - C. - alkylthio , C. - C. - alkylsulfonyl , 
C2 - C / -alkoxycarbonyl , C2 - C / -alkanoylamino , 
ORG , S2R6 , SO , RO -NHSO R. , and 
-NHCO , Ro , where -R is phenyl or naphthyl , and can be 

substituted with one to three groups selected from C , -C6 
alkyl , Co - C1o - aryl , Co - Cio - aryl , C1 - Co - alkoxy and halogen , and 
C4 - C20 - hydroxyheteroaryl , and where the heteroatoms in 
C2 - C2 - hydroxyheteroaryl are nitrogen or oxygen . 

[ 0033 ] The inventive subject matter also provides com 
pounds , compositions and methods in which a novel com 
pounds represented by Formula 25 and / or 26 are provided : 

20 R4 is 
' 

R2 and 3 

Formula 25 
RU 

R2 

R5 R3 

R4 7111 3 
Br 

OH 

Br 
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-continued -continued 
Formula 26 Formula 28 

Ri 
R2 

R5 R3 

??????? R4 OH OH 
Br Br 

OH OH 

Br Br 

2,6 - dibromo - 4- [ 5 - fluoro - 2- ( 1 - hydroxyethyl ) ( 4,6,7-2Hz ) -1 
benzofuran - 3 - carbonyl ] phenol 

4 

2 6 Formula 29 

F 
6 6 

OH 
Br 

6 -6 

OH 

[ 0034 ] In such compounds R1 , R2 , R3 , R. and 
Rs can each be independently selected from -H , -deu 

terium , - F , Cl , Br , -I , - CN , C , -Co - alkyl , C. - C14 
aryl , substituted C6 - C14 - aryl , C7 - C14 - alkoxy , -hydroxyl , 
-carboxyl , C1 - C6 - alkylsulfonyl , -trifluoromethyl , C1 
Co - alkanoyloxy , C , -Co - alkylthio , -C , -Co - alkylsulfonyl , 
C2 - CG - alkoxycarbonyl , C2 - C / -alkanoylamino , 
OR , SR , S02 R6 , -NHSO R6 , and 
-NHCO , R . , where -R is phenyl or naphthyl , and option 

ally substituted with one or three groups selected from 
-C1 - Co - alkyl , C. - C1o - aryl , -C1 - C -alkoxy and halo 
gen , and -C4 - C20 - hydroxyheteroaryl , and wherein the het 
eroatoms in C4 - C20 - hydroxyheteroaryl are selected from 
nitrogen or oxygen . 
[ 0035 ] Viewed from another perspective , the inventive 
subject matter provides , among other compounds , the fol 
lowing ( or salts , chelates , or pro - drugs thereof ) compounds , 
formulations including one or more of the following com 
pounds , and methods of treating a condition associated with 
hyperuricemia or gout that includes administering a formu 
lation including a therapeutically effective amount of one or 
more of the following compounds : 

Br 

2,6 - dibromo - 4- [ 5 - fluoro - 2- ( 1 - hydroxyethyl ) -1 
benzofuran - 3 - carbonyl ] phenol 

Formula 30 

Br 

OH 

Br 
Formula 27 

D 
2,6 - dibromo - 4- [ 5 - fluoro - 2- ( 1 - fluoroethyl ) -1 

benzofuran - 3 - carbonyl ] phenol 
Formula 31 

D 

D OH 
Br F 

Br 

OH 
OH 

Br 
Br 

2,6 - dibromo - 4- [ 2- ( 1 - hydroxyethyl ) ( 4,5,6,7-2H4 ) -1 - benzofuran - 3 
carbonyl ] phenol 2,6 - dibromo - 4- [ 2- ( 1 - fluoroethyl ) -1 - benzofuran - 3 

carbonyl ] phenol 
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-continued -continued 
Formula 32 Formula 36 

D 

D 

F 
F Br 

Br 

OH 
OH 

Br 
Br 

2,6 - dibromo - 4- [ 2- ( 1 - fluoroethyl ) ( 6-2H ) -1 
benzofuran - 3 - carbonyl ] phenol 

2,6 - dibromo - 4- [ 2- ( 1 - fluoroethyl ) ( 5-2H ) -1 
benzofuran - 3 - carbonyl ] phenol 

Formula 37 
D Formula 33 

D 

F F 
Br Br 

OH OH 

Br Br 

2,6 - dibromo - 4- [ 2- ( 1 - fluoroethyl ) ( 4,6-2H2 ) -1 
benzofuran - 3 - carbonyl ] phenol 

2,6 - dibromo - 4- [ 2- ( 1 - fluoroethyl ) ( 5,7-2H2 ) -1 
benzofuran - 3 - carbonyl ] phenol 

Formula 34 Formula 38 
D 

0 F 

F F 
Br Br 

OH OH 

Br Br 

2,6 - dibromo - 4- [ 2- ( 1 - fluoroethyl ) ( 5,6-2H2 ) -1 
benzofuran - 3 - carbonyl ] phenol 

2,6 - dibromo - 4- [ 2- ( 1,1 - difluoroethyl ) ( 6-2H ) -1 
benzofuran - 3 - carbonyl ] phenol 

Formula 35 Formula 39 
D D 

F you D 

D F Br 
Br 

OH 
OH 

Br 
Br 

2,6 - dibromo - 4- [ 2- ( 1 - fluoroethyl ) ( CH4 ) -1 - benzofuran - 3 
carbonyl ] phenol 

2,6 - dibromo - 4- [ 2- ( 1,1 - difluoroethyl ) ( 4,6-2H2 ) -1 
benzofuran - 3 - carbonyl ] phenol 
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-continued -continued 
Formula 44 Formula 40 D D 

Br Br 

OH OH 
Br Br 

2,6 - dibromo - 4- [ 2- ( 1,1 - difluoroethyl ) ( 5,6-2H2 ) -1 
benzofuran - 3 - carbonyl ] phenol 

2,6 - dibromo - 4- [ 2- ( 1 - chloroethyl ) ( 6-2H ) -1 
benzofuran - 3 - carbonyl ] phenol 

Formula 45 
Formula 41 

D 

F D 
D 

D 
D Br 

Br 

OH 
OH 

Br 
Br 

2,6 - dibromo - 4- [ 2- ( 1,1 - difluoroethyl ) ( ²H4 ) -1 
benzofuran - 3 - carbonyl ] phenol 

2,6 - dibromo - 4- [ 2- ( 1 - chloroethyl ) -H4 ) -1 
benzofuran - 3 - carbonyl ] phenol 

Formula 46 
Formula 42 

D 

Br OH 
Br 

OH 
OH 

Br 
Br 

2,6 - dibromo - 4- [ 2- ( 1,1 - difluoroethyl ) ( 5-2H ) -1 
benzofuran - 3 - carbonyl ] phenol 2,6 - dibromo - 4- [ 2- ( 1 - hydroxyoethyl ) ( 5,6-2H2 ) -1 

benzofuran - 3 - carbonyl ] phenol 
Formula 43 Formula 47 D D 

dou OH 
Br 

Br 

OH 
OH 

Br 
Br 

2,6 - dibromo - 4- [ 2- ( 1,1 - difluoroethyl ) ( 5,7-2H2 ) -1 
benzofuran - 3 - carbonyl ] phenol 

2,6 - dibromo - 4- [ 2- ( 1 - hydroxyoethyl ) ( 4,6-2H2 ) -1 
benzofuran - 3 - carbonyl ] phenol 
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[ 0036 ] While the compounds of the inventive subject 
matter are thought to be useful for treating hyperuricemia or 
gout , treating conditions associated with hyperuricemia or 
gout , inhibiting one or more kidney transporters responsible 
for uric acid reabsorption in renal tubules , treating a condi 
tion , disorder or disease mediated by at least one kidney 
transporter responsible for uric acid reabsorption in renal 
tubules , and lowering serum uric acid through inhibition of 
purine catabolism , it should be appreciated that compounds 
of the inventive subject matter could be used in any com 
mercially suitable manner now known or later discovered . It 
should therefore also be appreciated that compositions of the 
inventive subject matter could be used to treat or prevent any 
suitable condition , whether now known or later discovered . 
[ 0037 ] The inventive subject matter also provides com 
pounds , compositions and methods in which a composition 
for the treatment of a condition associated with hyperurice 
mia or gout is provided . The composition can include a 
pharmaceutically acceptable carrier , and a compound of 
Formula 1 or a pharmaceutically acceptable salt thereof : 

F or 

and Rs 

3 

Formula 1 
Ri 

R2 

Rs 
R3 

R4 
Br 3 

is OH , and -R , is hydrogen . In some contemplated — 
embodiments , R1 , R2 , R3 , and R4 are each deute 
rium , -X is –F , and R , is hydrogen . In some contem 
plated embodiments , R1 , —R2 , and R , are each deute 
rium , X is OH , is -F , and R , is hydrogen . In 
some contemplated embodiments , R1 , R2 , R3 , R4 . 
and R , are each independently selected from hydrogen 
and deuterium , and —X is OH . In some contemplated 
embodiments , R1 , R2 , Rz , and —R4 are each inde 
pendently selected from hydrogen and deuterium , X is a 

OH , and --R , is hydrogen , F , or deuterium . 
However , it is also contemplated that compounds of the 
inventive subject matter could include a halogen , for 
example fluorine at the l ' position , and comprise a hydrogen 
at each of the -R1 , R2 , R3 , R4 and --R , positions . 
[ 0040 ] For example , in some contemplated embodiments , 
X is OH , R1 , R2 , -R3 , and R4 are each deuterium , 

is -H . As another example , in some contemplated 
embodiments , X is —F , -R2 , Rz , and -R4 are each 
deuterium , and Rs is H. In another example , in some 
contemplated embodiments , X and R , are each -F , and 
R1 , R2 , -R4 , and R , are each -H . As yet another 

example , in some contemplated embodiments , X is —OH , 
Rz is - F , and -R1 , R2 , R4 , and —R , are each —H . 

[ 0041 ] In some contemplated embodiments , -X is —F 
( fluorine ) . For example , some contemplated compounds 
include -deuterium at —R2 , F at -H at each of 
-R1 , -R3 , and -R4 , and —H at Rs . In some contem 
plated compounds , -X is –F , each of -R2 and —R4 is 
-deuterium , and each of -R1 , R3 , and R , is a —H . In 
some other contemplated compounds , X is -F , each of 

Rz is -deuterium , and each of —R1 , R4 , and 
R , is a - H. In yet other contemplated embodiments , -X 

is -F , each of —R1 , R2 , –Rz and R4 , is -deuterium , 
and —R , is a -H . Compounds wherein - X is —F , each of 

R2 , -R3 and -R4 is -deuterium , and R , is a —H 
are also contemplated . 
[ 0042 ] In some contemplated embodiments , both the X 
and - R , are fluorinated . For example , in some contem 
plated compounds , each of -X and R? is –F , -R2 , is -F 
-deuterium , and each of —R1 , R2 and R4 , is a H. In 
some other contemplated embodiments , each of and 
R , is –F , and each of —R1 , R2 , –Rz and —R4 is 

-deuterium . 
[ 0043 ] In some contemplated embodiments , X is C1 
( chlorine ) . For example , some contemplated compounds 
include -deuterium at —R2 , Cl at —X , -H at each of 
-R1 , -R3 , and and H at Rs . In some contem 

plated compounds , X is -X is — C1 , each of R2 and —R4 is 
-deuterium , and each of -R1 , -R3 , and --R , is a --H . In 
some other contemplated compounds , X is C1 , each of 

Rz is -deuterium , and each of R1 , -R4 , and 
-R is a - H . In yet other contemplated embodiments , -X 
is Cl , each of -R1 , R2 , -R3 and -R4 , is -deuterium , 
and R. is H. Compounds wherein X is — C1 , each 
of - R1 , R2 , —R3 and R4 is -deuterium , and --R , is 
H are also contemplated . 

[ 0044 ] In some contemplated embodiments , both the -X 
and —R , are chlorinated . For example , in some contem 
plated compounds , each of —X and —R , is — Cl , -R2 , is 
-deuterium , and each of -R1 , –Rz and —R4 , is a -H . In 
some other contemplated embodiments , each of X and 

Cl , and each of -R1 , R2 , Rz and R4 is 
-deuterium . 

R2 and 
OH 5 

2 

Br 2 

-R1 , 

OR , 

) 

6 

6 

1 

RA 

[ 0038 ] In such a compound and / or formulation X can be 
OH , OC ( O ) R , —NH3 + , —NO2 , -NO2 , SOR , 
CN , SO , H , CHO , COOH , COCI , CONH2 , 
-F , -C1 , Br , or -I , where R can be a -H , -C , -C10 

alkyl or a C - C10 substituted alkyl ; where -R2 can be 
-deuterium or - H ; and where -R1 , R3 , -R4 and -R5 
are each independently selected from —H , -deuterium , —F , 
Cl , Br , — , CN , C1 - Co - alkyl , C. - C14 - aryl , substi 

tuted Co - C14 - aryl , C. - C14 - alkoxy , -hydroxyl , -carboxyl , 
C - Co - alkylsulfonyl , -trifluoromethyl , C. - Co - alkanoy 

loxy , C - Co - alkylsulfonyl , C2 - C6 - alkoxycarbonyl , 
C2 - C6 - alkanoylamino , O - R6 , -SZR , SO2 - R6 , 
-NHSO , R . , and —NHCO , R . , where —Ro can be phenyl 

or naphthyl , and optionally substituted with one to three 
groups selected from C , -Co - alkyl , C. - C10 - aryl , -C1 
Co - alkoxy and halogen , and C4 - C20 - hydroxyheteroaryl , 
and where the heteroatoms in C4 - C20 - hydroxyheteroaryl 
are nitrogen or oxygen ; and where the compound of Formula 
1 is present in a therapeutically effective amount to treat a 
condition associated with hyperuricemia . 
[ 0039 ] In some embodiments , R1 , R3 , R4 
and R , is -deuterium when X is a halogen , OH , or one 
or more pharmaceutically acceptable pro - drugs . In some 
contemplated embodiments , -X can be -F , RA 
can be a halogen ( e.g. -F , Cl , Br or — I ) , and 
Rz , R4 , and Rs are each independently selected from 
H or deuterium . In some other contemplated embodi 

ments , -R1 , R2 , -R3 , and -R4 are each deuterium , -X 

R2 and 
RS 

a 

a 

-R2 
5 

OH or 5 

RI 
5 

R , is 
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[ 0051 ] With respect to a dosage unit , it is generally con 
templated that compounds are administered at a dosage 
effective to achieve a desired therapeutic effect or at a 
dosage effective to provide visualization in vitro or in vivo . 
[ 0052 ] Depending on the particular use and structure , it is 
contemplated that the compounds according to the inventive 
subject matter are present in the composition in an amount 
between 1 microgram to 1000 milligram , more typically 
between 10 microgram to 500 milligram , and most typically 
between 10 mg to 250 mg per single dosage unit . Thus , 
concentrations of contemplated compounds in vivo or in 
vitro may be between 0.1 nM and 100 microM , more 
typically between 1 nM and 50 microM , and most typically 
between 10 nM and 10 microM . 
[ 0053 ] The inventive subject matter also provides com 
pounds , compositions and methods for treating a condition 
associated with hyperuricemia , diabetes or gout . Contem 
plated methods can include administering an effective 
amount of a composition comprising a pharmaceutically 
acceptable carrier and a compound of Formula 1 , or a 
pharmaceutically acceptable salt thereof : 

Formula I 
R1 

R2 

R5 

R3 
x 

R4 Br 

[ 0045 ] In some contemplated embodiments , both the X 
and Rs are halogenated . For example , in some contem 
plated compounds , -X is -X is —Cl , Br , I , or —F , —R , is 

Cl , Br , —I , or —F , R2 , is -deuterium , and each of 
R1 , R2 and R4 , is a H. In some other contemplated 

embodiments , -X is — Cl , Br , -1 , or — F , —R , is - Cl , 
Br , I , or -F , and each of -R1 , R2 , -R3 and -R4 

is -deuterium . 
[ 0046 ] In some contemplated embodiments , the condition 
associated with hyperuricemia to be treated is at least one of 
gout , hypertension , hypothyroidism , renal insufficiency , 
obesity , and diabetes . In some contemplated embodiments , 
the compositions can be used to treat a condition other than 
hyperuricemia or one associated with hyperuricemia . 
[ 0047 ] The compositions according to the inventive sub 
ject matter may be administered using various routes , 
including orally , parenterally , by inhalation , topically , via a 
mucus membrane ( e.g. rectally , nasally , vaginally , etc. ) , 
and / or via an implanted reservoir , wherein the term “ paren 
teral ” as used herein includes subcutaneous , intravenous , 
intramuscular , intraarticular , intrasynovial , intrathecal , intra 
hepatic , intralesional , and intracranial administration ( typi 
cally injection or infusion ) . Preferably , the compositions are 
administered orally , intraperitoneally , or intravenously . 
[ 0048 ] The pharmaceutically acceptable compositions of 
this invention may be orally administered in any orally 
acceptable dosage form including , but not limited to , cap 
sules , tablets , troches , elixirs , suspensions , syrups , wafers , 
chewing gums , suspensions , and / or solutions . The term 
" therapeutically effective amount ” refers to the amount of 
the compound or pharmaceutical composition that will elicit 
a biological or medical response of a tissue , system , animal 
or human that is being sought by the researcher , veterinarian , 
medical doctor or other clinician , e.g. , reduction of SUA , 
reduction of occurrence or flare , pain , tophi , and reduction 
of morbidity . 
[ 0049 ] With respect to the amount of contemplated com 
pounds in the composition , it should be recognized that the 
particular quantity will typically depend on the specific 
formulation , active ingredient , and desired purpose . There 
fore , it should be recognized that the amount of contem 
plated compounds will vary significantly . However , it is 
generally preferred that the compounds are present in a 
minimum amount effective to deliver a therapeutic effect or 
to be visualized in vitro or in vivo . 
[ 0050 ] A dose of the composition according to the inven 
tive subject matter may be selected appropriately depending 
on , among other things , one or more of the age , sex or 
weight of the person to be treated , the symptoms or severity 
of the condition , the route and frequency of administration , 
and the particular compound employed . Typically , the dose 
is normally from 0.01 to 500 mg / kg of body weight per day , 
more preferably from 0.1 to 100 mg , or from 0.1 to 50 
mg / kg / day . In some contemplated embodiments , the com 
position is administered as a single dose . In some contem 
plated embodiments , the composition is administered in 
multiple doses . The administration of the suitable dose can 
be spread out over the course of a day , and can be admin 
istered , for example , 1-10 times per day . 1-5 times per day , 
1-4 times per day , or 2-4 times per day . Viewed from another 
perspective , the dose of the composition administered to a 
person to be treated can be between 10-250 mg / day , between 
10-100 mg / day , between 20-75 mg / day , 50-250 mg / day , 
100-200 mg / day or any other suitable amount . 

OH 

Br 

-C , -Co 

) 5 

6 

[ 0054 ] In such a compound X can be OH , OR , 
OC ( O ) R , —NH3 + , —NO2 , -NH2 + , —NO2 , —SOR , CN , SO2H , 
HO , COOH , COCI , CONH2 , F , Cl , Br , or 

- I , where -R can be -H , -C , -C10 alkyl , or a 
substituted alkyl ; where -R2 is -deuterium or -H ; and 
where -R1 , R3 , R4 and -R , are each independently 
selected from -H , -deuterium , F , C1 , Br , -1 , CN , 
C - Cg - alkyl , C. - C14 - aryl , substituted Co - C14 - aryl , 

CZ - C14 - alkoxy , -hydroxyl , -carboxyl , C , -Co - alkylsulfo 
nyl , -trifluoromethyl , C1 - Co - alkanoyloxy , -C , -Co - alkyl 
thio , C - Co - alkylsulfonyl , C2 - Co - alkoxycarbonyl , 
_C2 - Co - alkanoylamino , O_R , R6 S R. SO2 - R6 
-NHSO , Ro , and - NHCO R6 , where -R is phenyl or , R. 
naphthyl , and optionally substituted with one to three groups 
selected from C , -Co - alkyl , C. - C10 - aryl , C , -C6 
alkoxy and halogen , and C4 - C20 - hydroxyheteroaryl , and 
where the heteroatoms in C4 - C20 - hydroxyheteroaryl are 
nitrogen or oxygen . 
[ 0055 ] In some contemplated embodiments , X is a 
halogen or OH . For example , some contemplated com 
pounds include -deuterium or H at - R2 , -F , - Cl , Br , 

OH at -X , -H at each of -R1 , -R3 , and -R4 , 
and Rs . In some contemplated compounds , -X is - F , 
Ci , Br , -I or OH , each of —R , and R4 is -deu 
terium or H , and each of R1 , -R3 , and is a -H . 
In some other contemplated compounds , -X is - F , 
- Br , -I or OH , each of R2 and Rz is -deuterium or 

6 6 

-I or : 

RS -2 ) 

C1 , 
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X is –F , Cl , 5 

? 

6 

and Rs a 

0 R6 , 
69 

R4 , and 3 

is —F , R3 I or -Ra 

. 

H , and each of - R1 , -R4 , and R , is a -H . In yet other 
contemplated embodiments , -Br , -I or 
OH , each of — R1 , R2 , -R3 and —R4 , is -deuterium or 
-H , and - R is a H . In some contemplated compounds , —RS H. 
for example , wherein X is -F , C1 , —Br , I or OH , 
each of —R19 R2 , -R2 and R4 is -deuterium or -H , 

is -H . 
[ 0056 ] In some contemplated embodiments , X is a 
halogen or OH . For example , some contemplated com 
pounds include -deuterium at - R2 , F , Cl , Br , - I or 
OH at - X , -H at each of - R3 , and -R4 , and Rs . In 

some contemplated compounds , -X is –F , C1 , -Br , -I 
or OH , each of -R2 and -R4 is -deuterium , and each of 
-R3 , and R , is a H. In some other contemplated 
compounds , -X is -F , C1 , —Br , -I or OH , each of 

R , and —Rz is -deuterium , and each of -R1 , -R4 , 
R , is a H. In yet other contemplated embodiments , X 

C1 , —Br , I or OH , each of - R1 , R2 , 
and R4 , is -deuterium , and -R , is a -H . In some 
contemplated compounds , for example , wherein - X is F , 
CI , Br , I or OH , each of —R1 , —R2 , —R3 and 
R4 is -deuterium , and —R , is a -H . In some contem 

plated compounds , X is F , Cl , Br , I or , , OH , 
Rz is –F , C1 , -Br , I or OH , and R1 , -R2 , -R4 

and R , are -H . 
[ 0057 ] In some contemplated embodiments , both the -X 
and - R , are halogenated . For example , in some contem 
plated compounds , each of —X and —R , is selected from 

-F , -C1 , —Br or -I , R2 , is -deuterium , and each of 
-R1 , -R3 and -R4 , is a H. In some other contemplated 

embodiments , each of X and -R , is each selected from 
-F , C1 , -I , and each of -R1 , R2 , Rz and 
-R4 is -deuterium . 

[ 0058 ] The inventive subject matter also provides com 
pounds , compositions and methods for treating a condition 
associated with hyperuricemia or gout including combina 
tion treatments with , for example , one or more xanthine 
oxidase inhibitors such as allopurinol , oxypurinol , 
febuxostat , topiroxostat , inositols and a compound of For 
mula 1. Contemplated compounds , compositions and meth 
ods can include administering an effective amount of a 
composition comprising a xanthine oxidase inhibitor , and a 
pharmaceutically acceptable carrier and a compound of 
Formula 1 , or a pharmaceutically acceptable salt thereof : 

, 5 

R3 : 

5 

-Br or 

substituted alkyl ; where R2 is -deuterium or —H ; and 
where -R3 , -R4 and —R , are each independently selected 
from -H , -deuterium , —F , Cl , Br , -I , CN , C1 
Co - alkyl , C6 - C14 - aryl , substituted -C6 - C14 - aryl , C7 - C14 alkoxy , -hydroxyl , -carboxyl , C. - C. - alkylsulfonyl , -trif 
luoromethyl , C - Co - alkanoyloxy , C , -Cg - alkylthio , 
C - Co - alkylsulfonyl , C2 - Co - alkoxycarbonyl , C2 - C6 
alkanoylamino , -SR6 SO2 - R6 , 
– NHSO , R . , and —NHCO , R . , where Ro is phenyl or 
naphthyl , and optionally substituted with one to three groups 
selected from C. - C. - alkyl , Co - C10 - aryl , C - C6 
alkoxy and halogen , and —C4 - C20 - hydroxyheteroaryl , and 
where the heteroatoms in C4 - C20 - hydroxyheteroaryl are 
nitrogen or oxygen . 
[ 0060 ] In some contemplated embodiments , X is a 
halogen or OH . For example , some contemplated com 
pounds include -deuterium or —H at R2 , —F , C1 , —Br , 

OH at X , -H at each of -R1 , —R3 , and 
and Rs . In some contemplated compounds , -X is F , 
Cl , Br , I or OH , each of —R2 and R4 is -deu 
terium or -H , and each of -R1 , -R3 , and R , is a -H . 
In some other contemplated compounds , -X is - F , C1 , 
Br , -I or — OH , each of - R , and - Rz is -deuterium or 
H , and each of - R1 , -R4 , and -R , is a -H . In yet other 

contemplated embodiments , -X is -F , Cl , Br , -I or 
OH , each of - R1 , R2 , -R3 and -R4 , is -deuterium or 
-H , and —R , is a H. In some contemplated compounds , 

for example , wherein X is -F , Cl , Br , -I or — OH , 
each of —R1 , R2 , and R4 is -deuterium or - H , 
and - R , is a —H . 
[ 0061 ] In some contemplated embodiments , -X is a 
halogen or OH . For example , some contemplated com 
pounds include -deuterium at R2 , F , Cl , Br , 
OH at -X , -H at each of -R1 , R2 , and -R4 , and 
Rs . In some contemplated compounds , -X is -F , C1 , 
-Br , —I or OH , each of -R2 and R4 is -deuterium , 
and each of R1 , R2 , and —R , is a H. In some other 
contemplated compounds , X is -F , Cl , Br , I or 
OH , each of —R , and Rz is -deuterium , and each of 

-R1 , R4 , and R , is a -H . In yet other contemplated 
embodiments , -X is –F , -Br , -I or —OH , each of 
Ri , -R2 , Rz and —R4 , is -deuterium , and -R , is a 
H. In some contemplated compounds , for example , 

wherein —X is -F , -Cl , Br , I or OH , each of R1 , 
-R2 , Rz and -R4 is -deuterium , and —R , -H . In 
some contemplated compounds , X is - F , Cl , Br , -I 

OH , –Rz is - F , Cl , Br , I or — OH , and -R1 , 
R2 , -R4 and -R , are 

[ 0062 ] In some contemplated embodiments , both the X 
and R , are halogenated . For example , in some contem 
plated compounds , each of -X and R , is selected from 

C1 , -I , -R2 , is -deuterium , and each of 
R1 , -R3 and -R4 , is a -H . In some other contemplated 

embodiments , each of X and R , is each selected from 
-F , C1 , -Br or —I , and each of —R1 , -R2 , 
R4 is -deuterium . 

[ 0063 ] In some contemplated embodiments , the condition 
to be treated is at least one of gout , hypertension and 
diabetes . 
[ 0064 ] The term “ pharmaceutically acceptable salt ” of a 
compound recited herein is an acid or base salt that is 
suitable for use in contact with the tissues of human beings 
or animals without excessive toxicity or carcinogenicity , and 
preferably without irritation , allergic response , or other 

I or . 

. 

_Rs a ' 

C1 , 

is a 
9 9 

Formula I or 
Ri -H . 5 

R2 . 

R5 

R3 E , -Br or : 

X 
R4 Br 

R , and ? 

OH 

Br 

[ 0059 ] In such a compound X can be OH , OR , 
OC ( O ) R , —NH + , -NO2 , -SOR , CN , SO , H , 
CHO , COOH , COCI , CONH2 , F , Cl , Br , or 

- I , where R can be —H , C7 - C10 alkyl , or a C1 - C10 
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problem or complication . Such salts include mineral and 
organic acid salts of basic residues such as amines , as well 
as alkali or organic salts of acidic residues such as carbox 
ylic acids . Specific pharmaceutical salts include , but are not 
limited to , salts of acids such as hydrochloric , phosphoric , 
hydrobromic , malic , glycolic , fumaric , sulfuric , sulfamic , 
sulfanilic , formic , toluenesulfonic , methanesulfonic , ben 
zene sulfonic , ethane disulfonic , 2 - hydroxyethylsulfonic , 
nitric , benzoic , 2 - acetoxybenzoic , citric , tartaric , lactic , 
stearic , salicylic , glutamic , ascorbic , pamoic , succinic , 
fumaric , maleic , propionic , hydroxymaleic , hydroiodic , phe 
nylacetic , alkanoic such as acetic , HOOC- ( CH2 ) n_COOH 
where n is 0-4 , and the like . 
[ 0065 ) Similarly , pharmaceutically acceptable cations 
include , but are not limited to sodium , potassium , calcium , 
aluminum , lithium and ammonium . Those of ordinary skill 
in the art will recognize further pharmaceutically acceptable 
salts for the compounds provided herein . In general , a 
pharmaceutically acceptable acid or base salt can be syn 
thesized from a parent compound that contains a basic or 
acidic moiety by any conventional chemical method . Briefly , 
such salts can be prepared by reacting the free acid or base 
forms of these compounds with a stoichiometric amount of 
the appropriate base or acid in water or in an organic solvent , 
or in a mixture of the two ; generally , the use of nonaqueous 
media , such as ether , ethyl acetate , ethanol , isopropanol or 
acetonitrile , is preferred . Lists of suitable salts are found in 
at page 1418 of Remington's Pharmaceutical Sciences , 17th 
ed . , Mack Publishing Company , Easton , Pa . , 1985 . 
[ 0066 ] The term " solvate ” refers to the compound formed 
by the interaction of a solvent and a compound . Suitable 
solvates are pharmaceutically acceptable solvates , such as 
hydrates , including monohydrates and hemi - hydrates . 
[ 0067 ] The present invention provides compounds , as well 
as compositions of matter that are formulations of one or 
more active drugs and a pharmaceutically - acceptable carrier . 
In this regard , the invention provides a composition for 
administration to a mammalian subject , which may include 
one or more of the compounds presented herein , or its 
pharmaceutically acceptable salts , solvates , esters , chelates 
or pro - drugs thereof . 
[ 0068 ] Pharmaceutically acceptable salts of the com 
pounds of this invention include those derived from phar maceutically acceptable inorganic and organic acids and 
bases . Examples of suitable acid salts include acetate , adi 
pate , alginate , aspartate , benzoate , benzenesulfonate , bisul 
fate , butyrate , citrate , camphorate , camphorsulfonate , cyclo 
pentanepropionate , digluconate , dodecylsulfate , 
ethanesulfonate , formate , fumarate , glucoheptanoate , glyc 
erophosphate , glycolate , hemisulfate , heptanoate , hexano 
ate , hydrochloride , hydrobromide , hydroiodide , 2 - hydroxy 
ethanesulfonate , lactate , maleate , malonate , 
methanesulfonate , 2 - naphthalenesulfonate , nicotinate , 
nitrate , oxalate , palmoate , pectinate , persulfate , 3 - phenyl 
propionate , phosphate , picrate , pivalate , propionate , salicy 
late , succinate , sulfate , tartrate , thiocyanate , tosylate and 
undecanoate . Other acids , such as oxalic , while not in 
themselves pharmaceutically acceptable , may be employed 
in the preparation of salts useful as intermediates in obtain 
ing the compounds of the invention and their pharmaceuti 
cally acceptable acid addition salts . 
[ 0069 ] The term “ pharmaceutically acceptable ” refers to 
the fact that the carrier , diluent or excipient must be com 

patible with the other ingredients of the formulation and not 
deleterious to the recipient thereof . 
[ 0070 ] The terms “ administration of a compound ” or 
“ administering a compound ” or “ administering a composi 
tion ” refer to the act of providing a compound of the 
invention or pharmaceutical composition to the subject in 
need of treatment . Where two or more compounds are 
administered , co - administration is typically preferred with 
the co - administration being either via a combination formu 
lation , or via parallel or subsequent administration of the two 
compounds . Most typically sequential co - administration 
will be performed such that the first compound is present in 
the patient's body in measurable quantities when the second 
compound is administered . 
[ 0071 ] Salts derived from appropriate bases include alkali 
metal ( e.g. , sodium and potassium ) , alkaline earth metal 
( e.g. , magnesium , calcium ) , ammonium and N + ( C1-4 
alkyl ) 4 salts . This invention also envisions the quaternization 
of any basic nitrogen - containing groups of the compounds 
disclosed herein . Water or oil - soluble or dispersible products 
may be obtained by such quaternization . 
[ 0072 ] Any asymmetric atom of the compounds of the 
inventive subject matter can be present in racemic or enan 
tiomerically enriched , for example the ( R ) or ( S ) configu 
ration . Accordingly , as used herein a compound of the 
inventive subject matter can be in the form of one of the 
possible isomers , rotamers , or mixtures thereof , as substan 
tially pure optical isomers , racemates or mixtures thereof . In 
some embodiments a formulation of the inventive concept 
can include a racemic mixture of enantiomers of one or more 
compounds of the inventive concept . In other embodiments 
a formulation of the inventive concept can include a major 
ity ( i.e. greater than about 50 % ) of a selected entantiomer of 
a compound of the inventive concept . In still other embodi 
ments a formulation of the inventive concept can include 
only a single enantiomer of a compound of the inventive 
concept . Such enantiomer - enriched or single enantiomer 
formulations can provide effective treatment of conditions 
described herein , in some instances at reduced dosages 
and / or with fewer side effects relative to treatment with a 
formulation that includes racemic mixture . 
[ 0073 ] As used herein , the term “ halo ” or “ halogen ” refers 
to fluorine , chlorine , bromine or iodine . 
[ 0074 ] The term “ alkyl ” herein alone or as part of another 
group refers to a monovalent alkane ( hydrocarbon ) derived 
radical containing from 1 to 12 carbon atoms unless other 
wise defined . Alkyl groups may be substituted at any avail 
able point of attachment . An alkyl group substituted with 
another alkyl group is also referred to as a “ branched alkyl 
group ” . Exemplary alkyl groups include methyl , ethyl , pro 
pyl , isopropyl , n - butyl , t - butyl , isobutyl , pentyl , hexyl , iso 
hexyl , heptyl , dimethylpentyl , octyl , 2,2,4 - trimethylpentyl , 
nonyl , decyl , undecyl , dodecyl , and the like . 
[ 0075 ] Exemplary substituents for radicals designated as 
" optionally substituted ” include one or more of the follow 
ing groups : alkyl , aryl , halo ( such as F , Cl , Br , I ) , haloalkyl 
( such as CCl2 or CF3 ) , alkoxy , alkylthio , hydroxy , carboxy 
( COOH ) , alkyloxycarbonyl ( C ( O ) R ) , alkylcarbonyloxy 
OCOR ) , amino ( NH2 ) , carbamoyl ( NHCOOR- or 
OCONHR— ) , urea ( NHCONHR ) or thiol ( SH ) . 

In some embodiments of the present invention , alkyl groups 
are substituted with , for example , amino , or heterocycloal 
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kyl , such as morpholine , piperazine , piperidine , azetidine , 
hydroxyl , methoxy , or a heteroaryl group , such as pyrroli 
dine . 
[ 0076 ] The term “ cycloalkyl ” herein alone or as part of 
another group refers to fully saturated and partially unsatu 
rated hydrocarbon rings of 3 to 9 , preferably 3 to 7 carbon 
atoms . The examples include cyclopropyl , cyclobutyl , 
cyclopentyl and cyclohexyl , and like . Further , a cycloalkyl 
may be substituted . For example , a substituted cycloalkyl 
refers to such rings having one , two , or three substituents , 
selected from the group consisting of halo , alkyl , substituted 
alkyl , alkenyl , alkynyl , nitro , cyano , oxo ( O ) , hydroxy , EO 
alkoxy , thioalkyl , CO2H , CEO ) H , CO2 - alkyl , 

C ( = O ) alkyl , keto , = N / OH , = N / O - alkyl , aryl , het 
eroaryl , heterocyclo , NR'R " , CO ) NR'R " , 
CO2NR'R " , CEO ) NR'R " , NR'CO2R " , -NRC 

( O ) R " , -SO2NR'R " , and - NR'SO , R " , wherein each of 
R ' and R " are independently selected from hydrogen , alkyl , 
substituted alkyl , and cycloalkyl , or R ' and R " together form 
a heterocyclo or heteroaryl ring . 
[ 0077 ] The term “ alkenyl ” herein alone or as part of 
another group refers to a hydrocarbon radical straight , 
branched or cyclic containing from 2 to 12 carbon atoms and 
at least one carbon to carbon double bond . Examples of such 
groups include the vinyl , allyl , 1 - propenyl , isopropenyl , 
2 - methyl - 1 - propenyl , 1 - butenyl , 2 - butenyl , 3 - butenyl , 
1 - pentenyl , 2 - pentenyl , 3 - pentenyl , 4 - pentenyl , 1 - hexenyl , 
2 - hexenyl , 3 - hexenyl , 4 - hexenyl , 5 - hexenyl , 1 - heptenyl , and 
like . Alkenyl groups may also be substituted at any available 
point of attachment . Exemplary substituents for alkenyl 
groups include those listed above for alkyl groups , and 
especially include C3 to C7 cycloalkyl groups such as 
cyclopropyl , cyclopentyl and cyclohexyl , which may be 
further substituted with , for example , amino , oxo , hydroxyl , 
etc. 

[ 0078 ] The term “ alkynyl ” refers to straight or branched 
chain alkyne groups , which have one or more unsaturated 
carbon - carbon bonds , at least one of which is a triple bond . 
Alkynyl groups include C2 - C8 alkynyl , C2 - C6 alkynyl and 
C2 - C4 alkynyl groups , which have from 2 to 8 , 2 to 6 or 2 
to 4 carbon atoms , respectively . Illustrative of the alkynyl 
group include ethenyl , propenyl , isopropenyl , butenyl , 
isobutenyl , pentenyl , and hexenyl . Alkynyl groups may also 
be substituted at any available point of attachment . Exem 
plary substituents for alkynyl groups include those listed 
above for alkyl groups such as amino , alkylamino , etc. The 
numbers in the subscript after the symbol “ C ” define the 
number of carbon atoms a particular group can contain . 
[ 0079 ] The term “ alkoxy ” alone or as part of another 
group denotes an alkyl group as described above bonded 
through an oxygen linkage ( 0- ) . Preferred alkoxy 
groups have from 1 to 8 carbon atoms . Examples of such 
groups include the methoxy , ethoxy , n - propoxy , isopropoxy , 
n - butoxy , isobutoxy , sec - butoxy , tert - butoxy , n - pentyloxy , 
isopentyloxy , n - hexyloxy , cyclohexyloxy , n - heptyloxy , 
n - octyloxy and 2 - ethylhexyloxy . 
[ 0080 ] The term “ alkylthio ” refers to an alkyl group as 
described above attached via a sulfur bridge . Preferred 
alkoxy and alkylthio groups are those in which an alkyl 
group is attached via the heteroatom bridge . Preferred alkyl 
thio groups have from 1 to 8 carbon atoms . Examples of 
such groups include the methylthio , ethylthio , n - propythiol , 
n - butylthiol , and like . 

[ 0081 ] The term “ oxo , ” as used herein , refers to a keto 
( C = O ) group . An oxo group that is a substituent of a 
nonaromatic carbon atom results in a conversion of 
CH , - to - C40 ) 

[ 0082 ] The term “ alkoxycarbonyl ” herein alone or as part 
of another group denotes an alkoxy group bonded through a 
carbonyl group . An alkoxycarbonyl radical is represented by 
the formula : -C ( O ) OR , where the R group is a straight or 
branched C1 - C6 alkyl group , cycloalkyl , aryl , or heteroaryl . 
[ 0083 ] The term “ alkylcarbonyl ” herein alone or as part of 
another group denotes an alkyl group bonded through a 
carbonyl group . An alkoxycarbonyl radical is represented by 
the formula : C ( O ) R , where the R group is a straight or 
branched C1 - C6 alkyl group , cycloalkyl , aryl , or heteroaryl . 
[ 0084 ] The term “ alkanoyloxy ” herein alone or as part of 
another group denotes an RCOO- group bonded through a 
single bond . An alkanoyloxy radical is represented by the 
formula RCOO , where the R group is a straight or 
branched C1 - C6 alkyl group , cycloalkyl , aryl , or heteroaryl . 
[ 0085 ] The term “ alkanoylamino ” herein alone or as part 
of another group denotes an RCONH- group bonded 
through a single bond . An alkanoylamino radical is repre 
sented by the formula RCONH— , where the R group is a 
straight or branched C1 - C6 alkyl group , cycloalkyl , aryl , or 
heteroaryl . 
[ 0086 ] The term “ arylalkyl ” herein alone or as part of 
another group denotes an aromatic ring bonded through an 
alkyl group ( such as benzyl ) as described above . 
[ 0087 ] The term “ aryl ” herein alone or as part of another 
group refers to monocyclic or bicyclic aromatic rings , e.g. 
phenyl , substituted phenyl and the like , as well as groups 
which are fused , e.g. , napthyl , phenanthrenyl and the like . 
An aryl group thus contains at least one ring having at least 
6 atoms , with up to five such rings being present , containing 
up to 20 atoms therein , with alternating ( resonating ) double 
bonds between adjacent carbon atoms or suitable heteroa 
toms . Aryl groups may optionally be substituted with one or 
more groups including , but not limited to halogen such as I , 
Br , F , or Cl ; alkyl , such as methyl , ethyl , propyl , alkoxy , such 
as methoxy or ethoxy , hydroxy , carboxy , carbamoyl , alky 
loxycarbonyl , nitro , alkenyloxy , trifluoromethyl , amino , 
cycloalkyl , aryl , heteroaryl , cyano , alkyl S ( O ) m ( m = 0 , 1 , 2 ) , 
or thiol . 
[ 0088 ] The term “ aromatic ” refers to a cyclically conju 
gated molecular entity with a stability , due to delocalization , 
significantly greater than that of a hypothetical localized 
structure , such as the Kekule structure . 
[ 0089 ] The term “ amino ” herein alone or as part of another 
group refers to -NH2 . An " amino ” may optionally be 
substituted with one or two substituents , which may be the 
same or different , such as alkyl , aryl , arylalkyl , alkenyl , 
alkynyl , heteroaryl , heteroarylalkyl , cycloheteroalkyl , 
cycloheteroalkylalkyl , cycloalkyl , cycloalkylalkyl , haloal 
kyl , hydroxyalkyl , alkoxyalkyl , thioalkyl , carbonyl or car 
boxyl . These substituents may be further substituted with a 
carboxylic acid , any of the alkyl or aryl substituents set out 
herein . In some embodiments , the amino groups are substi 
tuted with carboxyl or carbonyl to form N - acyl or N - car 
bamoyl derivatives . 
[ 0090 ] The term “ alkylsulfonyl ” refers to groups of the 
formula ( SO2 ) -alkyl , in which the sulfur atom is the point of 
attachment . Preferably , alkylsulfonyl groups include C1 - C6 
alkylsulfonyl groups , which have from 1 to 6 carbon atoms . 
Methylsulfonyl is one representative alkylsulfonyl group . 

m 
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[ 0091 ] The term “ heteroatom ” refers to any atom other 
than carbon , for example , N , O , or S. 
[ 0092 ] The term “ heteroaryl ” herein alone or as part of 
another group refers to substituted and unsubstituted aro 
matic 5 or 6 membered monocyclic groups , 9 or 10 mem 
bered bicyclic groups , and 11 to 14 membered tricyclic 
groups which have at least one heteroatom ( 0 , S or N ) in at 
least one of the rings . Each ring of the heteroaryl group 
containing a heteroatom can contain one or two oxygen or 
sulfur atoms or from one to four nitrogen atoms provided 
that the total number of heteroatoms in each ring is four or 
less and each ring has at least one carbon atom . 
[ 0093 ] The term " heterocyclic " or " heterocycloalkyl " 
herein alone or as part of another group refers to a cycloalkyl 
group ( nonaromatic ) in which one of the carbon atoms in the 
ring is replaced by a heteroatom selected from O , S or N. 
The “ heterocycle ” has from 1 to 3 fused , pendant or spiro 
rings , at least one of which is a heterocyclic ring ( i.e. , one 
or more ring atoms is a heteroatom , with the remaining ring 
atoms being carbon ) . The heterocyclic ring may be option 
ally substituted which means that the heterocyclic ring may 
be substituted at one or more substitutable ring positions by 
one or more groups independently selected from alkyl 
( preferably lower alkyl ) , heterocycloalkyl , heteroaryl , 
alkoxy ( preferably lower alkoxy ) , nitro , monoalkylamino 
( preferably a lower alkylamino ) , dialkylamino ( preferably a 
alkylamino ) , cyano , halo , haloalkyl ( preferably trifluorom 
ethyl ) , alkanoyl , aminocarbonyl , monoalkylaminocarbonyl , 
dialkylaminocarbonyl , alkyl amido ( preferably lower alkyl 
amido ) , alkoxyalkyl ( preferably a lower alkoxy ; lower 
alkyl ) , alkoxycarbonyl ( preferably a lower alkoxycarbonyl ) , 
alkylcarbonyloxy ( preferably a lower alkylcarbonyloxy ) and 
aryl ( preferably phenyl ) , said aryl being optionally substi 
tuted by halo , lower alkyl and lower alkoxy groups . A 
heterocyclic group may generally be linked via any ring or 
substituent atom , provided that a stable compound results . 
N - linked heterocyclic groups are linked via a component 
nitrogen atom . 
[ 0094 ] Typically , a heterocyclic ring comprises 1-4 het 
eroatoms ; within certain embodiments each heterocyclic 
ring has 1 or 2 heteroatoms per ring . Each heterocyclic ring 
generally contains from 3 to 8 ring members ( rings having 
from to 7 ring members are recited in certain embodiments ) , 
and heterocycles comprising fused , pendant or spiro rings 
typically contain from 9 to 14 ring members which consists 
of carbon atoms and contains one , two , or three heteroatoms 
selected from nitrogen , oxygen or sulfur . Examples of 
" heterocyclic ” or “ heterocycloalkyl ” groups include pipera 
zine , piperidine , morpholine , thiomorpholine , pyrrolidine , 
imidazolidine and thiazolide . 
[ 0095 ] The term " substituent , ” as used herein , refers to a 
molecular moiety that is covalently bonded to an atom 
within a molecule of interest . For example , a “ ring substitu 
ent ” may be a moiety such as a halogen , alkyl group , 
haloalkyl group or other group discussed herein that is 
covalently bonded to an atom ( preferably a carbon or 
nitrogen atom ) that is a ring member . 
[ 0096 ] The term “ optionally substituted as used herein 
means that the aryl , heterocyclyl , or other group may be 
substituted at one or more substitutable positions by one or 
more groups independently selected from alkyl ( preferably 
lower alkyl ) , alkoxy ( preferably lower alkoxy ) , nitro , mono 
alkylamino ( preferably with one to six carbons ) , dialky 
lamino ( preferably with one to six carbons ) , cyano , halo , 

haloalkyl ( preferably trifluoromethyl ) , alkanoyl , aminocar 
bonyl , monoalkylaminocarbonyl , dialkylaminocarbonyl , 
alkyl amido ( preferably lower alkyl amido ) , alkoxyalkyl 
( preferably a lower alkoxy and lower alkyl ) , alkoxycarbonyl 
( preferably a lower alkoxycarbonyl ) , alkylcarbonyloxy 
( preferably a lower alkylcarbonyloxy ) and aryl ( preferably 
phenyl ) , said aryl being optionally substituted by halo , lower 
alkyl and lower alkoxy groups . Optional substitution is also 
indicated by the phrase “ substituted with from 0 to X 
substituents , " where X is the maximum number of possible 
substituents . Certain optionally substituted groups are sub 
stituted with from 0 to 2 , 3 or 4 independently selected 
substituents . 
[ 0097 ] A dash ( “ _ ” ) that is not between two letters or 
symbols is used to indicate a point of the attachment for a 
substituent . For example , CONH , is attached through the 
carbon atom . A dashed cycle that locates inside of a hetero 
cyle ring is used to indicate a conjugated system . The bonds 
between two atoms may be single bond or double bond . 
[ 0098 ] The term “ protected ” refers that the group is in 
modified form to preclude undesired side reactions at the 
protected site . Suitable protecting groups for the compounds 
of the present invention will be recognized from the present 
application taking into account the level of skill in the art , 
and with reference to standard textbooks , such as Greene , T. 
W. et al . , Protective Groups in Organic Synthesis , John 
Wiley & Sons , New York ( 1999 ) . 
[ 0099 ] Depending on the particular purpose , it should also 
be recognized that contemplated compounds may be com 
bined ( in vivo , or in a pharmaceutical formulation or admin 
istration regimen ) with at least one other pharmaceutically 
active agent to additively or synergistically provide a thera 
peutic pr prophylactic effect . Concentrations of second phar 
maceutically active ingredients are typically at or preferably 
below those recommended for stand - alone administration , 
however , higher concentrations are also deemed suitable for 
use herein . 
[ 0100 ] Therefore , contemplated pharmaceutical composi 
tions will especially include those in which contemplated 
compounds ( and optionally further pharmaceutically active 
ingredients ) are provided with a suitable carrier , wherein 
contemplated compounds are preferably present at a con 
centration effective to treat or prevent a condition or disease 
associated with hyperuricemia . 
[ 0101 ] The inventive subject matter also provides com 
pounds , compositions and methods for manufacturing a 
pharmaceutical composition for treating a condition associ 
ated with hyperuricemia or gout . Contemplated methods can 
include formulating a oral formulation that contains a phar 
maceutically acceptable carrier and a compound of Formula 
1 or a pharmaceutically acceptable salt thereof : 

Formula I 
R1 

a 
R5 

R3 
X 

R4 Br ma ?? Br 
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of Formula 1 is present in a therapeutically effective amount 
to treat a condition associated with hyperuricemia . 
[ 0105 ] Still further , the inventive subject matter also pro 
vides compounds , compositions and methods for inhibiting 
at least one kidney transporter responsible for uric acid 
reabsorption in renal tubules . Contemplated methods can 
include the step of administering a therapeutically effective 
amount of a compound of Formula 1 , or a pharmaceutically 
acceptable salt thereof : 

6 

Formula I 

[ 0102 ] In such a compound or composition X can be 
OH , OC ( O ) R , —NH3 + , —NO2 , —SO R , 
CN , SO , H , CHO , COOH , COCI , CONH2 , 
-F , C1 , —Br , or — I , where R can be -H , C , -C10 

alkyl , or a C1 - C10 substituted alkyl ; where R2 can be 
-deuterium or -H ; and where -R1 , -R3 , Ri , Rz , R. and Rg R4 —R5 
are each independently selected from —H , -deuterium , -F , 
Cl , Br , -I , CN , C. - C. - alkyl , C. - C14 - aryl , substi 

tuted C8 - C14 - aryl , C , -C14 - alkoxy , -hydroxyl , -carboxyl , 
-trifluoromethyl , -C - CG - alkanoyloxy , C1 - Co - al 
kylsulfonyl , C2 - C -alkoxycarbonyl , C2 - Cg - alkanoy 
lamino , _O_R , SR , SO , R. , NHSO , Ro , and 
NHCO , R . , where -R is phenyl or naphthyl , and can be 

optionally substituted with one to three groups selected from 
-C - Co - alkyl , Co - C10 - aryl , C , -Co - alkoxy and halo 
gen , and — C4 - C20 - hydroxyheteroaryl , and where the het 
eroatoms in C4 - C20 - hydroxyheteroaryl are nitrogen or 
oxygen . 

[ 0103 ] The inventive subject matter also provides com 
pounds , compositions and methods for manufacturing a 
pharmaceutical composition for treating a condition associ 
ated with hyperuricemia or gout . Some contemplated meth 
ods can include the step of formulating a oral formulation 
that contains a pharmaceutically acceptable carrier and a 
compound of Formula 1 or a pharmaceutically acceptable 
salt thereof : 

R ] 
R2 

6 

Rs 

R3 
X 

R4 Br 

?? 

Br 

Formula I 
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R3 
X 

R4 Br 6 
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OR , 

[ 0106 ] Wherein X is OH , OR , OC ( O ) R 
—NH + , NO SOR , CN , SO H , CHO , 
COOH , COCI , CONH ,, F , C1 , Br or -1 , 

wherein -R is a H , C - C10 alkyl or a C - C10 
substituted alkyl ; wherein R2 is -deuterium or -H ; and 
wherein - R ,, -R3 , -R4 and - R , are each independently 
selected from a group consisting of -H , -deuterium , F , 
Cl , Br , —1 , Br , -I , CN , -C , -CG - alkyl , C8 - C14 - aryl , substi 

tuted Co - C14 - aryl , C7 - C14 - alkoxy , -hydroxyl , -carboxyl , 
C - Co - alkylsulfonyl , -trifluoromethyl , -C , -Co - alkanoy 
loxy , C. - C. - alkylthio , C , -Co - alkylsulfonyl , C C2 - C6 
alkoxycarbonyl , C2 - C / -alkanoylamino , 
-S , R , -S02 — R . —NHSO , R6 and -NHCO R. 
wherein -Ro is phenyl or naphthyl , optionally substituted 
with one or three groups selected from C , -Co - alkyl , 
C8 - C10 - aryl , C , -Co - alkoxy and halogen , and C4 - C20 
hydroxyheteroaryl , and wherein the heteroatoms in C4 
C20 - hydroxyheteroaryl are selected from the group consist 
ing of nitrogen and oxygen . 
[ 0107 ] In some contemplated embodiments , mediating 
renal reabsorption of uric acid comprises modulating at least 
one of URAT1 activity , OAT4 activity , and SGLT2 activity . 
Similarly , Inventors contemplate that a combined formula 
tion that incorporates a compound of the inventive concept 
and one or more compound ( s ) that modulate ( s ) URAT1 
activity , one or more compound ( s ) that modulate ( s ) OAT4 
activity , and / or one or more compound ( s ) that modulate ( s ) 
SGLT2 activity , and that such a combined formulation can 
have utility in treating conditions disclosed herein . 
[ 0108 ] The inventive subject matter also provides com 
pounds , compositions and methods for treating a condition , 
disorder or disease mediated by at least one kidney trans 
porter responsible for uric acid reabsorption in renal tubules . 
Contemplated methods can include the step of administering 
an effective amount of a composition comprising a pharma 
ceutically acceptable carrier and a compound of formula 1 or 
a pharmaceutically acceptable salt thereof . 

[ 0104 ] In such compounds or compositions -X can be 
OH , OC ( O ) R , —NH + , NO2 , SOR , 
CN , JSO , H , CHO , COOH , COCl , CONH , SO3H , 

-F , Cl , —Br , or -I , where -R can be -H , C , -C10 
alkyl or a C - C10 substituted alkyl ; where -R , can be -C R2 
-deuterium or -H ; and where R1 , R3 , -R4 and R , 
are each independently selected from -H , -deuterium , -F , 
Cl , Br , -I , CN , -C -Co - alkyl , Co - C14 - aryl , substi 

tuted C. - C14 - aryl , C , -C14 - alkoxy , -hydroxyl , -carboxyl , 
-C1 - C6 - alkylsulfonyl , -trifluoromethyl , C , -Co - alkanoy 
loxy , C2 - C -alkoxycarbonyl , C2 - C -alkanoylamino , 
OR , SR , SO2R - NHSO , R . , and 

-NHCO , Ro , where -Ro can be phenyl or naphthyl , and 
can be optionally substituted with one to three groups 
selected from C - Cg - alkyl , Co - C10 - aryl , C1 - C6 
alkoxy and halogen , and C4 - C20 - hydroxyheteroaryl , and 
wherein the heteroatoms in C4 - C20 - hydroxyheteroaryl are 
selected from t nitrogen or oxygen ; and where the compound 

-1 ) 

6 

6 
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[ 0109 ] Wherein X is OH , OR , OC ( O ) R , 
-NH2 + , NO2 , -SOR , CN , SO , H , –SO , H , CHO , 

COCI , CONH2 , F , C1 , -I , 
wherein R is a —H , C1 - C10 alkyl or a C1 - C10 
substituted alkyl ; wherein –R2 is -deuterium or —H ; and 
wherein -R1 , R3 , -R4 and - R , are each independently 
selected from a group consisting of -H , -deuterium , —F , 
Cl , Br , -1 , CN , CN , C. - Co - alkyl , C. - C14 - aryl , substi 

tuted C. - C14 - aryl , C - C14 - alkoxy , -hydroxyl , -carboxyl , 
C - C / -alkylsulfonyl , -trifluoromethyl , -C , Co - alkanoy 
loxy , C1 - C6 - alkylthio , C , -Co - alkylsulfonyl , C2 - C6 
alkoxycarbonyl , -C2 - Co - alkanoylamino , 0_RO , 
-SZR6 , SO2 — R -NHSO R. and -NHCO , R , 

wherein - Ro is phenyl or naphthyl , optionally substituted 
with one or three groups selected from C. - C. - alkyl , 
-C - C10 - aryl , -C , -Cg - alkoxy and halogen , and —C4 - C20 
hydroxyheteroaryl , and wherein the heteroatoms in C4 
C20 - hydroxyheteroaryl are selected from the group consist 
ing of nitrogen and oxygen . 
[ 0110 ] The inventive subject matter also provides com 
pounds of Formula 1 , or a pharmaceutically acceptable salt 
thereof : 

2 

6 

C - C6 - alkylsulfonyl , C2 - Co - alkoxycarbonyl , C2 - C6 
alkanoylamino , 0 - R6 , S2R6 , SO2 - R6 
-NHSO , R . , and —NHCO R6 , where Ro can be phenyl 
or naphthyl , and can be optionally substituted with one to 
three groups selected from C - Co - alkyl , C6 - C10 - aryl , , Co C. - C. - alkoxy and halogen , and C4 C2 - C20 - hydroxyhet 
eroaryl , and where the heteroatoms in C4 - C20 - hydroxy 
heteroaryl are nitrogen or oxygen . 
[ 0112 ] The inventive subject matter also provides use of 
the compound set forth above in the manufacture of a drug . 
In some contemplated embodiments , the compound is pres 
ent in an amount effective to treat a condition associated 
with hyperuricemia or gout . The compound set forth above 
can also be used to treat a condition associated with hype 
ruricemia . Alternatively or additionally , the compound set 
forth above can be used to modulate URAT1 activity in a 
person . Still further , it is also contemplated that the com 
pound set forth above can be used to treat or prevent a 
disorder or disease mediated by URAT1 activity . 
[ 0113 ] As used in the description herein and throughout 
the claims that follow , the meaning of “ a , ” “ an , ” and “ the ” 
includes plural reference unless the context clearly dictates 
otherwise . Also , as used in the description herein , the 
meaning of “ in ” includes “ in ” and “ on ” unless the context 
clearly dictates otherwise . 
[ 0114 ] Also , as used herein , and unless the context dictates 
otherwise , the term " coupled to ” is intended to include both 
direct coupling ( in which two elements that are coupled to 
each other contact each other ) and indirect coupling ( in 
which at least one additional element is located between the 
two elements ) . Therefore , the terms " coupled to ” and 
" coupled with ” are used synonymously . 
[ 0115 ] In some embodiments , the numbers expressing 
quantities of ingredients , properties such as concentration , 
reaction conditions , and so forth , used to describe and claim 
certain embodiments of the invention are to be understood as 
being modified in some instances by the term “ about . ” 
Accordingly , in some embodiments , the numerical param 
eters set forth in the written description and attached claims 
are approximations that can vary dep nding upon the desired 
properties sought to be obtained by a particular embodiment . 
In some embodiments , the numerical parameters should be 
construed in light of the number of reported significant digits 
and by applying ordinary rounding techniques . Notwith 
standing that the numerical ranges and parameters setting 
forth the broad scope of some embodiments of the invention 
are approximations , the numerical values set forth in the 
specific examples are reported as precisely as practicable . 
The numerical values presented in some embodiments of the 
invention may contain certain errors necessarily resulting 
from the standard deviation found in their respective testing 
measurements . Moreover , and unless the context dictates the 
contrary , all ranges set forth herein should be interpreted as 
being inclusive of their endpoints and open - ended ranges 
should be interpreted to include only commercially practical 
values . Similarly , all lists of values should be considered as 
inclusive of intermediate values unless the context indicates 
the contrary . 
[ 0116 ] Thus , specific , compounds , compositions and 
methods for treating hyperuricemia or gout have been dis 
closed . It should be apparent , however , to those skilled in the 
art that many more modifications besides those already 
described are possible without departing from the inventive 
concepts herein . The inventive subject matter , therefore , is 

Formula I 
R1 

R2 

Rs 

R3 
X 

R4 Br 

OH 

Br 

che 
C - C10 

[ 0111 ] In such a compound X can be OH , OR , 
OC ( O ) R , —NH3 + , -NH , + , NO , SO , R , CN , SO , H , 
-CHO , COOH , COCl , CONH , … ) , -Br , or 
-I , where R can be —H , C , -C10 alkyl or a 

substituted alkyl ; where -R , can be -deuterium or H ; and 
where -- R3 , -R4 and R , are each independently selected 
from -H , -deuterium , —F , C1 , -Br , -I , CN , C1 
Co - alkyl , C. - C14 - aryl , substituted -C6 - C14 - aryl , C7 - C14 
alkoxy , -hydroxyl , -carboxyl , C - C - alkylsulfonyl , -trif 
luoromethyl , C , -C / -alkanoyloxy , C - C / -alkylthio , 
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-R , is 

not to be restricted except in the spirit of the disclosure . 
Moreover , in interpreting the disclosure all terms should be 
interpreted in the broadest possible manner consistent with 
the context . In particular the terms “ comprises ” and “ com 
prising ” should be interpreted as referring to the elements , 
components , or steps in a non - exclusive manner , indicating 
that the referenced elements , components , or steps can be 
present , or utilized , or combined with other elements , com 
ponents , or steps that are not expressly referenced . 

1. A compound of Formula 1 , or a pharmaceutically 
acceptable salt thereof , wherein : 

a 

8. The compound of claim 1 , wherein - X is F or 
OH , wherein each of —R2 and R4 is -deuterium , and 

wherein each of -R1 , -R3 , and -H . 
9. The compound of claim 1 , wherein - X is — F or 
OH , wherein each of —R2 and Rz is -deuterium , and 

wherein each of -R1 , -R4 , and —R , is –H . 
10. A composition for the treatment of a condition asso 

ciated with hyperuricemia or gout , comprising : 
a pharmaceutically acceptable carrier ; 
a compound of Formula 1 or a pharmaceutically accept 

able salt thereof ; 

a 

Formula I Formula I 
R1 R ] 

R2 R2 

R5 R5 

R3 R3 
X X 

R4 Br R4 Br 

?? OH 

Br Br 

OH , 
OH , 

CN , 
-F , 

5 

0_Ro SR , 6 

2 6 

6 

2 

X is OR , OC ( O ) R , -NH2 -NO , 
SO , R , CN , - SO , H , CHO , COOH , COCI , 
CONH ,, , -F , -C1 , —Br or —1 , wherein -R is a 
H , C , -C10 alkyl or a C7 - C10 substituted alkyl ; 

wherein -R1 , R2 , R3 , —R4 and -R , are each 
independently selected from a group consisting of —H , 
-deuterium , -F , Cl , Br , —I , CN , C1 - C6 
alkyl , C. - C14 - aryl , substituted C8 - C14 - aryl , C7 - C14 
alkoxy , -hydroxyl , -carboxyl , C - C - alkylsulfonyl , 
-trifluoromethyl , C1 - C6 - alkanoyloxy , C - Cc - al 
kylthio , C - C / -alkylsulfonyl , C2 - Co - alkoxycarbo 
nyl , C2 - Ce - alkanoylamino , Co 
SO , Ro , NHSO , R and - NHCO , Ro , wherein 

-R is phenyl or naphthyl , optionally substituted with 
one or three groups selected fromC , -Co - alkyl , Co 
C1o - aryl , -C , -Co - alkoxy and halogen , and C4 - C20 
hydroxyheteroaryl , and wherein the heteroatoms in 
C4 - C20 - hydroxyheteroaryl are selected from the 

group consisting of nitrogen and oxygen ; and 
wherein at least one of -R1 , R2 , -R3 , -R4 and —R , 

is -deuterium or a halogen when X is a halogen or 
OH . 

2. The compound of claim 1 , wherein X is OH , and 
wherein each of -R1 , R2 , -R3 , and R4 is -deuterium , 
and R , is - H. 

3. The compound of claim 1 , wherein X is OH , wherein 
each of —R1 , R2 , and R4 is —H , wherein -RZ is a 
halogen , and wherein R is -H . 

4. The compound of claim 3 , wherein is -F . 
5. The compound of claim 1 , wherein X is —F , wherein 

each of —R1 , -R2 , –Rz and R4 is -deuterium , and 
wherein R , is -H . 

6. The compound of claim 1 , where X is –F , and wherein 
each of -R1 , R2 , and R4 is -H , wherein Rz is a 
halogen , and wherein -R , is -H . 

7. The compound of claim 6 , where Rz is –F . 

wherein : 
X is OR , OC ( O ) R , -NH2 + , NO2 , 
-SOR , -SO , H , CHO , COOH , 
COCI , CONH , Cl , Bror —I , 

wherein Ris a — H , C1 - C10 alkyl or a -C , -C10 
substituted alkyl ; 

wherein –R2 is -deuterium or -H ; and 
wherein -R1 , R2 , -R4 and R , are each indepen 

dently selected from a group consisting of -H , 
-deuterium , -F , C1 , —Br , -I , - CN , -C , -C6 
alkyl , C. - C14 - aryl , substituted C. - C14 - aryl , 
C1 - C14 - alkoxy , -hydroxyl , -carboxyl , -C1 - Co - alkyl 
sulfonyl , -trifluoromethyl , C - C -alkanoyloxy , 
C -Co - alkylthio , C , -Co - alkylsulfonyl , - C2 

Co - alkoxycarbonyl , C2 - Co - alkanoylamino , 
ORG , SR , R. SO , RA , -NHSO , R and 
NHCO R6 , wherein Rois phenyl or naphthyl , 

optionally substituted with one or three groups 
selected from C , -Co - alkyl , C. - C10 - aryl , -C , 
Co - alkoxy and halogen , and C4 - C20 - hydroxyhet 
eroaryl , and wherein the heteroatoms in C4 - C20 
hydroxyheteroaryl are selected from the group 
consisting of nitrogen and oxygen ; and 

wherein the compound of Formula 1 is present in a 
therapeutically effective amount to treat a condition 
associated with hyperuricemia or gout . 

11. The composition of claim 10 , wherein R2 is deute 
rium . 

12. The composition of claim 11 , wherein -X is —F or 
OH , wherein R1 , R2 , and R4 is -deuterium , and 

-H . 
13. The composition of claim 12 , wherein --RZ is -deu 

terium . 
14. The composition of claim 10 , wherein -X is -F , 

wherein each of -R2 and R2 is deuterium , and wherein 
each of —R1 , -R4 , and —R , is —H . 

5 
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F or 

R3 

15. The composition of claim 10 , wherein each of -X 
and -R , is –F , and wherein each of — R1 , R2 , -R3 and 
-R4 is deuterium . 
16. The composition of claim 10 , wherein - X is 
OH , and wherein each of -R1 , R2 , -R4 , and R. is 
-H , and wherein Rz is a halogen . 
17. The composition of claim 16 , where is -F . 
18. The composition of claim 10 , wherein the condition is 

at least one of hyperuricemia , gout , hypertension , and dia 
betes . 

19. The composition of claim 10 , further comprising a 
xanthine oxidase inhibitor . 

20. The composition of claim 19 , wherein the xanthine 
oxidase inhibitor is allopurinol , oxypurinol , febuxostat , 
topiroxostat , or inositols . 

21. A method of treating a condition associated with 
hyperuricemia or gout , comprising : 

administering an effective amount of a composition com 
prising a pharmaceutically acceptable carrier and a 
compound of Formula 1 , or a pharmaceutically accept 
able salt thereof ; 

Formula I 
R1 

R2 . 

25. The method of claim 21 , wherein each of X and 
is -F , wherein R2 , is deuterium , and wherein each 

of - R1 , R2 and R4 , is —H . 
26. The method of claim 21 , wherein each of —X and 
R , is –F , and wherein each of —R1 , R2 , Rz and 
R4 is deuterium . 
27. The method of claim 21 , wherein between 50-300 mg 

of the compound of formula 1 is present in the composition , 
and wherein the composition is administered as a single 
dose . 

28. The method of claim 21 , wherein the condition is at 
least one of hyperuricemia , gout , hypertension and diabetes . 

29. The method of claim 21 , wherein the composition 
further comprises a xanthine oxidase inhibitor . 

30. The method of claim 29 , wherein the xanthine oxidase 
inhibitor is allopurinol oxypurinol , febuxostat , topiroxostat , 
or inositols . 

31. A method of manufacturing a pharmaceutical compo 
sition for treating a condition associated with hyperuricemia 
or gout , comprising : 

formulating a oral formulation that contains a pharma 
ceutically acceptable carrier and a compound of for 
mula 1 or a pharmaceutically acceptable salt thereof ; 

Formula I 
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wherein : 
X is OH , OR , OC ( O ) R , -NH2 + , -NO2 , 

-SOZR , CN , -SO , H , CHO , COOH 
COCI , CONH2 , F , C1 , -I , 
wherein R is a H , C2 - C10 alkyl or a C , -C10 
substituted alkyl ; 

wherein - R , is -deuterium or -H ; and 
wherein - R1 , R3 , R4 and -Rs are each indepen 

dently selected from a group consisting of -H , 
-deuterium , -F , Cl , Br , -I , CN , C - C. 
alkyl , Co - C14 - aryl , substituted C6 - C14 - aryl , 
C - C14 - alkoxy , -hydroxyl , -carboxyl , -C , -Co - alkyl 
sulfonyl , -trifluoromethyl , C1 - C6 - alkanoyloxy , 
C - CG - alkylthio , CZ - C6 - alkylsulfonyl , C2 

Co - alkoxycarbonyl , C2 - Cg - alkanoylamino , 
-OR , -SZR6 SO2R6 , —NHSO R. and 
- NHCO , R . , wherein - R is phenyl or naphthyl , 
optionally substituted with one or three groups 
selected from C. - C. - alkyl , C8 - C10 - aryl , C1 
Co - alkoxy and halogen , and —C4 - C20 - hydroxyhet 
eroaryl , and wherein the heteroatoms in C4 - C20 
hydroxyheteroaryl are selected from the group 
consisting of nitrogen and oxygen . 

22. The method of claim 21 , wherein X is -F or —OH , 
wherein each of -R1 , R2 , Rz , and —R4 is a deuterium , 
and wherein R , is - H . 

23. The method of claim 21 , wherein X is OH , 
and wherein --RZ is a halogen , wherein each of - R1 , R2 , 
R3 , and -Rs is -H . 

24. The compound of claim 23 , where Rz is - F. 

wherein : 
-X is -?? , OR , OC ( O ) R , NH3 + , NO2 , 
SOR , CN , -SOZH , CHO , COOH , 
COCI , -F , -Br or GI , 

wherein -R is a H , C - C10 alkyl or a -C1 - C10 
substituted alkyl ; 

wherein R , is -deuterium or 
wherein -R1 , R3 , -R4 and R , are each indepen 

dently selected from a group consisting of -H , 
-deuterium , -F , C1 , — Br , -I , CN , C , -C6 
alkyl , C. - C14 - aryl , substituted C. - C14 - aryl , 
C - C14 - alkoxy , -hydroxyl , -carboxyl , C , -Co - alkyl 
sulfonyl , -trifluoromethyl , C - Co - alkanoyloxy , 
C1 - Co - alkylthio , C - Co - alkylsulfonyl , CZ 

Co - alkoxycarbonyl , C2 - Co - alkanoylamino , 
O - R . , SRO O - , S02 — R . , —NHSO R. and 
NHCO , R . , wherein Ro is phenyl or naphthyl , 

optionally substituted with one or three groups 
selected from C , -Co - alkyl , C. - C10 - aryl , C1 
C6 - alkoxy and halogen , and C4 - C20 - hydroxyhet 
eroaryl , and wherein the heteroatoms in C4 - C20 
hydroxyheteroaryl are selected from the group 
consisting of nitrogen and oxygen ; and 

wherein the compound of Formula 1 is present in a 
therapeutically effective amount to treat a condition 
associated with hyperuricemia . 

32. A method of manufacturing a liquid pharmaceutical 
composition for treating a condition associated with hype 
ruricemia or gout , comprising : 

6 
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OR , 
formulating a liquid formulation that contains a pharma 

ceutically acceptable carrier and a compound of for 
mula 1 or a pharmaceutically acceptable salt thereof ; 

Formula I 
RI 

R2 
-H ; and R5 

R3 

R4 Br 

OH 

Br 

wherein : 
—X is OH , OC ( O ) R , —NH3 + , —NO2 , 

SOR , CN , SO , H , CHO , COOH , 
COCI , CONH2 , -F , C1 , -Br or -1 , 

wherein Ris a — H , C , -C10 alkyl or a -C , -C10 
substituted alkyl ; 

wherein R2 is -deuterium or 
wherein -R1 , Rz , R4 and R , are each indepen 

dently selected from a group consisting of —H , 
-deuterium , -F , C1 , —Br , —I , CN , C. - C. 
alkyl , C. - C14 - aryl , substituted C. - C14 - aryl , 
C - C14 - alkoxy , -hydroxyl , -carboxyl , C - CG - alkyl 
sulfonyl , -trifluoromethyl , C - C6 - alkanoyloxy , 
C1 - Co - alkylthio , C , -Co - alkylsulfonyl , C2 

Co - alkoxycarbonyl , C2 - Cd - alkanoylamino , 
OR , SR , SO - R , NHSO , R and 

- NHCO , Ro , wherein Ro is phenyl or naphthyl , 
optionally substituted with one or three groups 
selected from C Co - alkyl , Co - C10 - aryl , -C1 
Co - alkoxy and halogen , and C4 - C20 - hydroxyhet 
eroaryl , and wherein the heteroatoms in C4 - C20 
hydroxyheteroaryl are selected from the group 
consisting of nitrogen and oxygen . 

34. The method of claim 33 , wherein mediating renal 
reabsorption of uric acid comprises modulating URAT1 
activity . 

35. A method of treating a condition , disorder or disease 
mediated by at least one kidney transporter responsible for 
uric acid reabsorption in renal tubules , comprising : 

administering an effective amount of a composition com 
prising a pharmaceutically acceptable carrier and a 
compound of formula 1 or a pharmaceutically accept 
able salt thereof ; 

Formula I 
Ri 

6 

CHO , 

) , 

6 

wherein : 
X is — OH , OR , OC ( O ) R , -NH2 + , NO2 , 
SOR , CN , SO3H , COOH , 
COCI , CONH2 , F , C1 , -Bror -I , 

wherein Ris a —H , C - C10 alkyl or a -C1 - C10 
substituted alkyl ; 

wherein -R is -deuterium or H ; and 
wherein - R1 , R3 , R4 and Rs are each indepen 

dently selected from a group consisting of —H , 
-deuterium , F , Cl , Br , -I , CN , C , -C6 
alkyl , C6 - C14 - aryl , substituted C6 - C14 - aryl , 
C - C14 - alkoxy , -hydroxyl , -carboxyl , C ; -Ca - alkyl 
sulfonyl , -trifluoromethyl , C , -Co - alkanoyloxy , 
C - Co - alkylthio , C - Co - alkylsulfonyl , C 

Co - alkoxycarbonyl , C2 - C - alkanoylamino , 
O R. , SR , S0 , -Ro , NHSO , R , and 

-NHCO , R . , wherein Ro is phenyl or naphthyl , 
optionally substituted with one or three groups 
selected fromC , -Ce - alkyl , C. - C1o - aryl , C- , 
Co - alkoxy and halogen , and C4 - C20 - hydroxyhet 
eroaryl , and wherein the heteroatoms in C4 - C20 
hydroxyheteroaryl are selected from the group 
consisting of nitrogen and oxygen ; and 

wherein the compound of Formula 1 is present in a 
therapeutically effective amount to treat a condition 
associated with hyperuricemia . 

33. A method of inhibiting at least one kidney transporter 
responsible for uric acid reabsorption in renal tubules , 
comprising : 

administering a therapeutically effective amount of a 
compound of formula 1 , or a pharmaceutically accept 
able salt thereof ; 

Formula I 
R1 

R2 . 

R2 
RS 

R3 
X 

R4 Br 

OH 

Br 

OR , 
-Br or 

R5 
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R3 

wherein : 
-X is ?? , OC ( O ) R , —NH3 + , — NO2 , 
-SOR , CN , SO3H , CHO , COOH , 
COCI , CONH2 , F , C1 , -I , 

wherein Ris a — H , C , C10 alkyl or a --C1 - C10 
substituted alkyl ; 

wherein R2 is -deuterium or -H ; and 
wherein - R1 , R3 , -R4 and R , are each indepen 

dently selected from a group consisting of —H , 
-deuterium , -F , -C1 , —Br , —I , CN , C1 - C6 
alkyl , C8 - C14 - aryl , substituted Co - C14 - aryl , 
C - C14 - alkoxy , -hydroxyl , -carboxyl , C. - C. - alkyl 
sulfonyl , -trifluoromethyl , C - C / -alkanoyloxy , 
C - C - alkylthio , C. - C. - alkylsulfonyl , C2 
Co - alkoxycarbonyl , C2 - C -alkanoylamino , 
OR , SR , S02 — R . , NHSO R. and 

—NHCO R . , wherein -R is phenyl or naphthyl , 
optionally substituted with one or three groups 

X 
R4 Br 

OH 6 

Br 
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OH , OR , Es 
selected from C , -Co - alkyl , C. - C1o - aryl , C1 Co - alkoxy and halogen , and C. - C20 - hydroxyhet 
eroaryl , and wherein the heteroatoms in C4 - C20 
hydroxyheteroaryl are selected from the group 
consisting of nitrogen and oxygen . 

36. A compound of Formula 1 , or a pharmaceutically 
acceptable salt thereof ; : R4 and 

Formula I 
R1 

R2 

wherein : 
-X is Cl , —Br or — I , wherein 
-R is a Clo -H , -C , -C10 alkyl or a C - C10 substi 
tuted alkyl ; 

wherein Rz is -deuterium or -F ; and 
wherein -R1 , R2 , -R , are each —H , or 

-deuterium . 
37. Use of the compound of claim 36 in the manufacture 

of a drug . 
38. Use of the compound of claim 36 to treat a condition 

associated with hyperuricemia or gout . 
39. Use of the compound of claim 36 to modulate URAT1 

activity in a person . 
40. Use of the compound of claim 36 to treat or prevent 

a disorder or disease mediated by URAT1 activity . 
41. Use of the compound of claim 36 in combination with 

a xanthine oxidase inhibitor to treat a condition associated 
with hyperuricemia , gout or diabetes . 

42. The composition of claim 10 , wherein the composi 
tion is an enantiomer - enriched composition . 

43. The composition of claim 10 , wherein the composi 
tion is a single enantiomer composition . 

R5 

R3 
X 

R4 Br 

OH 

Br 
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