
using the compounds, independently or in combination with other therapeutic agents, for 

treating diseases and conditions which are affected by SGLT inhibition. 

10006a I In one aspect, there is provided a compound of Formula 1: 

R1 	R2 
ti 	

R4 	
W ..1.--Z--4... 	--) 	--- 	N., 	,y II 	TV 	X 

R9 	
--...\..9 	---.4N 

R3 	R5  
R9 	Re 

R1 	 (I) 

wherein 

V is a member selected from the group consisting of oxygen; sulfur; SO; SO2; and a single 

bond: 

W is a member selected from the group consisting of C4 -C§ alkylene, c7,-C, alkenylene. Cr 

Calkynylene, C1-C19  cycloalkylene, CrCipsycloalkenylene and (C;-CJA  

cycloalkylene)(ci-Co alkylene) wherein the C3-C.19  cycloalkylene portion bonds to V and 

the CJ-Ct  alkene portion bonds to X, and 

wherein alkylene. alkenyletie, alkynylene, cycloalkylene and cycloalkenylene groups or 

portions are optionally partly or completely fluorinated and are optionally mono- or 

disubstituted by substituents independently selected from the group consisting of 

chlorine, hydroxy, CrS...3 alkyl, Crei alkoxy, C3-Co  cycloalkyl, cl-Co.  cycloallo.lou,/ ('.- 

Cw cycloalkenyl and Cil-Clo cycloalkenyloxy, and in cycloalkylene and cycloalkenylene 

groups ocportions one or two methylene groups are optionally replaced independently of 

one another by 0, S, CO, SO, SO, or NRb, and one or two methvne groups are optionally 

raced by  19.; 

X is a member selected from the group consisting of oxygen; sulfur; SO; and SO,; 

Y is a member selected from the group consisting of hydrogen, CI-Co alkyl, Crj:70.  haloalkyl, 

Cr-Co  hydroxyalkyl, C$-Co alkenyl, CrCo  alkynyl, C3LC_Ig.  cycloalkyl, C5-Ci9  

cycloalkenyaQ-Cm cycloalkyl)Cres alkyl. (C,-Cis cycloalkenyll)Ci-C, alkyl, (CI-CI&  

cycloalkyl)C2-C4  alkerwl, C1-C6 cycloalkylidenmethyl, (C1-C19  cycloalkenyl)C7-C4 

alkenyl. (C -C4 alk toil 	i 	C -C 	 lox 	Ci-C1 alkyl, (CrS1Q  .___..i.._,y11.......2..J.U,_(2_,.(IC-Cl.w1Iken 

cycloalkyloxy)C1-137 alkyl. (C5:Qo cycloalkenyloxy)Cinc, alkyl, (amino)C i•S3  alkyl, 

(C1-C4  alkylainino)C1-C3  alkyl, di-(Ci-C3  alkylamino)CI-C3  alkyl. (C1-C6 

alkyl)carbonyl(CISLOalkyl, (c3-q, alkenyl)carbonyl(C1-C3)alkyl, (C2-Co 

alkynyncarbonyl(CI-C3)alkyl, tarvIcarbonyl1C 	alkyl, (heteroarylcarbonyl)Ci-C3  

alkyl, (C1-Co alkvIsulfonyl)CI-C3  alkyl, (crc, alkenylsulfonyl)CrC3  alkyl. (C?-Co, 
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alkynylsulfonyl)CrC3  alkyl, (arvlsulfonyl)Ct:Q alkyl. (heteroarylsulfonyl)C1-C3 alkyl, (Cr 

co  alkyl)aminocarbonyl(Cf&J)alkyl, (C2-C6  alkenyflaminocarbonyl(C IS3)alkyl. (Cr C6  

alkynyl)aminocarbonyl(CI-Ci)alkyl, (arylaminocarbonyl)C1 -C3, alkyl, 

(heteroarylaminocarbonyUCISJ alkyl, (Ci-S6  alkyl)earbonyl, (C-C6  alkenynearbonyl, 

(cr; alkynyllearbonvl, ar !carbon I heteroar !carbon I 	C -Co alkyl)sulfonyl, (C2-C6  

alkenyl)sulfonvt, (ercis allcvnynsulfonyl, arylsulfonyl and heteroarylsullonv1; 

wherein alkyl, alkenyl, alkynvl, cycloalkyl and cycloalkenvl groups or portions are optionally 

partly or completely fluorinated and are optionally mono- or disubstituted by substituents 

independently selected from the group consisting of chlorine, hydroxy, CiS3  alkyl, CISi 

alkoxy, C-C, cycloalkyl, C3-C6  cycloalkyloxy, C5-Ci0  cycloalkenyl, C5-C1.9  

cycloalkenvloxy, and NRbItc, and in cycloalkyl and cyeloalkenvl groups or portions one 

or two methylene groups are optionally replaced independently of one another by O. S, 

CO, SO, SOz or NRb, and one or two methyne groups are optionally replaced by N, 

wherein the heterocycle formed by said optional replacement is other than heteroaryl, and 

wherein 

when V is a member selected from the group consisting of oxygen, sulfur and a single bond 

and W is CI-So alkylene, then Y is other than hydrogen or Ci-C6  alkyl; and 

when V is oxygen, W is C3-C10  cycloalkylene and X is oxygen, then Y is other than 

hydrogen, CE-16' alkyl or tritluoromethyl; and 

when V is a single bond and W is a member selected from the group consisting of Cz-C6  

alkenylene. C7-f_6 alkynylene, C3-C19  cycloalkylene and C54.119  cycloalkenylene, then Y 

is other than hydrogen, CtS6  alkyl or (C3-C,9  cycloalkyl)q-C4  alkyl; and 

when V is a member selected from the group consisting of oxygen, sulfur, SO and SO,. W is 

a member selected from the group consisting of C?-C6 alkenylene and C,-00  alkynylene, 

and Y is a member selected from the group consisting of Cri..1, cycloalkyl and C5-Sa 

cycloalkenvl, then X can also represent a single bond; 

or optionally. Xis Nle and Y is a member selected from the group consisting of CI-C6  

alkylsulfonyl, C?-C6  alkenylsulfonyl, CZ-C6  alkynylsulfonyl, arylsulfonvl, 

heteroarylsulfonyl, crq alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl, (C1-C6  

alkyl)carbonvI, (C -C6  alkenyl)carbonyl, (C-C6 allwnvflearbonyl, arylcarbonyl, 

heteroarylcarbonyl, (CS6  alkyDaminocarbonyl, (CZ-C6  alkenyl)arninocarbonyl, (CrC6  

a k n I aminocarbon I ar laminocarbon I hetero, 	laminocarbon l 	C -C6  

alkylsulfonylici-C3  alkyl, (C -C6  alkenylsultbnyl)Ci-C3  alkyl, (crq alkynyisulfonyKr 
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G alkyl, farylsullonyliC t-C3  alkyl, (heteroarylsulfonyl)C1-C3  alkyl, (CIS§ 

alkylsulfinyl)CILQ alkyl, (arylsulfinyl)CILQ alkyl, theteroarylsuffinyl)CI-C3  alkyl, (CI:  

C§ alkyllaminocarbonyla-C3Ialkvl, (C7-C§ alkenyDaininocarbonyl(C i-C3)alkyl, (C420  

alkynyl)aminocarbonylalkyl, (arylaminocarbonyl)CiS73  alkyl and 

(heteroarylaminocarbonyflq-Cg alkyl; 

wherein alkyl, alkenyl and alkynyl portions are optionally partly or completely fluorinated, 

and 

when R°  is a member selected from the group consisting of H and (CI -C.&  alkyllcarbonyl. then 

Y is other than (C I -Cr?  alkyljearbouvl or arylearbonyl; 

Z is a member selected from the group consisting of oxygen; sulfur; SO; SO,; 1,1- 

evelopropylene; carbonyl; and methylene optionally substituted with one to two 

substituents independently selected from halo, hydroxy, C1-00  alkyl. CI-Co alkoxy, CI-Co 

cycloalkyl and C3-C6  cycloalkvloxy; 

R', R2  and R3  are each members independently selected from the group consisting of 

hydrogen, halo, hydroxy, CILL§: alkyliS:2-C4  alkenyl, c3-c6  alkynyl, C3-Cap cycloalkyl, 

Q-C10  cycloalkenyl, CI-C6  alkyloxy, c.:3&" cycloalkyloxy, cyano and nitro, wherein 

alkyl and cycloalkyl groups or portions are optionally mono- or polysubstitutedly 

fluorine, or 

when R' and R2  are bound to two adjacent C atoms. R' and R2  are optionally joined together 

to form a CI:LQ alkylene, crci  alkenylene or butad.ienylene bridge, which is optionally 

partly or completely fluorinated and is optionally mono- or disubstituted by identical or 

different substituents selected from chlorine, hydroxv, C1-C3.  alkoxy and Cr1.3' alkyl, and 

wherein one or two meth_ylene groups are optionally replaced independently of one 

another by 0, S, CO, SO, SOzor Nle, and wherein one or two methvne groups are 

optionally replaced by N; 

R4  and R5  are each members independently selected from the group consisting of hydrogen, 

halo, cyano, nitro, hydroxy. Cy C4 alkyl, C3 -Sig cycloalkyl, C1 -C3  alkyloxy and C3-C1Q  

cycloalkyloxy, wherein alkyl and cycloalkyl groups or portions are optionally mono- or 

polysubstituted by fluorine, or 

when RI' and R5  are bound to two adjacent C atoms. R4  and R5  are optionally joined together 

to form a Crfj alkylene C3ic5 alkenylene or butadienvlene bridge, which is optionally 

partly or completely fluorinated and is optionally mono- or disubstituted by identical or 

different substituents selected from chlorine, Iniiroxy, Cl-C3  alkoxy and C1:C3  alkyl, and 
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wherein one or two methylene groups are optionally replaced independently of one 

another by 0, S, CO, SO, SO7  or NRb, and wherein one or two methyne =ups are 

optionally replaced by N; 

R6, le, R8  and R9  are each members independently selected from the group consisting of 

hydroxy, (Ci-Cig alkyl)carbonyloxy, (Ci-Ca alkyl)oxycarbonyloxy, arylcarbonyloxY, 

aryl-(C .-C3  alkyl)carbonyloxy, (Cm-Cap cycloalkyl)carbonyloxy, hydrogen, halo, CI,S4  

alkyl, c2-co  alkenyl, CrCo alkynyl, (CI-C1p cycloalkyl-(Ci-C3)alkyl, (Cr 

C7)cycloalkenyl-(CrSjialkyl, aryl-(Ci-C3)alkyl, heteroaryl-(CaC)alkyl, CI-Co alkyloxy, 

crco  alkenyloxy, c2-co  alkynyloxy, C1-C7  cycloalkyloxy, Cs-Cm cycloalkenyloxv, 

arvloxv, heteroar lox 	C -C7)cycloalkyl-(Cmci)alkyloxy, (C5-C2)cycloalkenyl-(C1,:  

Q)alkyloxy, aryl-(C&3)alkylox_y, heteroary1-(C&3)alkyloxy, aminocarbonyl, 

hydroxycarbonyl, (C-Ca alkyl)aminocarbonyl, di-(Ca-C3 alkyllaminocarbonyl, (C1-C4 

alkyloxy)carbonyl, aminocarbonyl-(C L-C_Qilalkyl, (Ca-Cgalkyl)tuninoearbonyl-(CL:  

(13)alkyl, di-(CIS3  alkyl)aminocarbonyl-(CCOalkyl, hydroxycarbonyl-(CL:Q)alicyl, 

15.11-C4  alkyloxylcarbonyl-fCtUalkyl, (CI-C7)eveloalkyloxy-(Cakyl, (Cx-, 

C7)cycloalkenyloxy-(C1-C1)alkyl, aryloxy-(C1-C31alkyl, heteroaryloxy-(CvLUalkyl, CL:  

Ca alkylsulfonyloxy, arylsulfonyloxy, aryl-(C1-C,Ialkyl-sulfonyloxy, trimethylsilyloxy, I- 

butyldimethylsilyloxy, and cyano, 

wherein alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl groups or portions are 

optionally partly or completely fluorinated and are optionally mono- or disubstituted by 

substituents independently selected from chlorine, hydroxy, CrS,13  alkoxy and C1-S3  

alkyl, and in cycloalkyl and cycloalkenyl groups or portions one or two methylene groups 

are optionally replaced independently of one another by NRb, 0, S, CO, SO or S07; 

when Y is hydrogen or CIA alkyl, then both R8  and R9  are hydroxy; 

each Ra  is a member independently selected from the group consisting of H, CI-Cf?  alkyl, C r  

C6 cycloalkyl and (C1-C4  alkyflcarbonyl, wherein alkyl and cycloalkyl groups or portions 

are optionally partly or completely fluorinated; 

each Rh  is a member independently selected from the group consisting of H, C,-C4  alkyl and 

ifi-C4  alkyl)carbonyl, wherein alkyl groups or portions are optionally partly or 

completely  fluorinated;  

each R.' is a member independently selected from the group consisting of H, C1 -Ca alkyl, Cr 

Co cycloalkyl, CHRdle, SO2Rd, C(0)0R°  and C(0)NRdRe, wherein alkyl and cycloalkyl 

groups are optionally partly or completely fluorinated; and 
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It'l  and II, each independently represent H or C1-.C4  alkyl, wherein alkyl groups are 

optionally partly or completely fluorinated; 

and pharmaceutically acceptable salts thereof. 

10006b1 In one aspect. there is provided a pharmaceutical composition comprising a 

pharmaceutically acceptable carrier and a compound as described herein. 

10006c1 In one aspect, there is a providexi use of a therapeutically effective amount of a 

compound as described herein in the manufacture of a medicament for treating diabetes. 

10006d1 In one aspect, there is provided a prodrug ester of a compound as described herein. 

J0006e1 In one aspect. there is provided use of a therapeutically effective amount of a . 

compound as described herein in the manufacture, ofa medicament for treating a disease or 

condition mediated by SGLT. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 is the general synthesis method of Scheme I for the preparation of 

compounds of the invention. 

[0008] FIG. 2 is the general synthesis method of Scheme II for the preparation of 

compounds of the invention. 

100091 FIG. 3 is the general synthesis method of Scheme III for the preparation of 

compounds of the invention. 

[0010] FIG. 4 is the outline for the preparation of intermediate D. 

[0011] FIG. 5 is the outline for the synthesis of compounds E and F of the invention. 

[0012] FIG. 6 is the outline for the synthesis of compound G of the invention. 

[0013] FIG. 7 is the outline for the synthesis of compounds K and L of the invention. 

[0014] FIG. 8 is the outline for the synthesis of compounds M and N of the invention. 

[0015] FIG. 9 is the outline for the synthesis of compounds P and Q of the invention. 

[0016] FIG. 10 is the outline for the synthesis of compounds R and S of the invention. 

[0017] FIG. 11 is the outline for the synthesis of compound T of the invention. 

[00181 FIG. 12 is the outline for the synthesis of compound V of the invention. 

[0019] FIG. 13 is the outline for the synthesis of compound W of the invention. 

[0020] FIG. 14 is the outline for the synthesis of compounds X and Y of the invention. 

[0021] FIG. 15 is the outline for the synthesis of compounds Z and AA of the invention. 

[0022] FIG. 16 is the outline for the synthesis of compound AD of the invention. 

[0023] FIG. 17 is the outline for the synthesis of compound AF of the invention. 

[0024] FIG. 18 is the outline for the synthesis of compound AS of the invention. 

[0025] FIG. 19 is the outline for the synthesis of compounds AV and AW of the invention. 



(2S,3R,4R,5S,6R)-2-(4-chloro-3-(4-tcyclopropoxymethyllbenzyl)phenyl)-6-

(hydroxyinethyl)tetrahydro-2H-pyran-3,4,5-triol; 

(2S,3R,4R,5S,6R)-2-(4-chloro-3-(4-(2-cyclopropoxypropoxy)benzyl)pheny1)-6-

(hydroxymethyptetrahydro-2H-pyran-3,4,5-triol; and 

(2S,3R,4R,5S,6R)-2-(4-chloro-3-(4-(3-cyclopropoxypropyl)benzyl)pheny1)-6-

(hydroxymethyl)tetrahydro-2H-pyran-3,4,5-triol. 

23. A prodrug ester of a compound of any of claims 1 to 22. 

24. A phannaceutical composition comprising a pharmaceutically 

acceptable carrier and a compound of any of claims 1 to 22. 

25. AH iethE-0d-E}{-treating-£4 d-1k ease H= 	 eichitted-ity-SciLTy.said 

-0141-11:4tiiiigittlillili-itihtfill-r-te-a stibteet 	-eel:CJs 	I a therapeutically 

effective amount of a compound of any of claims 1 to 22 in the manufacturei a medicameut 

li 	 itse or condition mediated by SCil.:1'. 

26. A-n+o-Iteki ofireafilag- 	:said method-eon 	1 	kwing 

to-1 	t- 	tied -thereof- Ilse of a therapeutically effective amount of a compound of claim 

1 in the 	al 	facture old medicamentfor treating diabetes.  

27. A ti 	hod -use  in accordance with claim 26, wherein said diabetes is 

type 1 diabetes. 

28. A method-use  in accordance with claim 26, wherein said diabetes is 

type 2 diabetes. 

29. A amthod-use in accordance with claim 26, wherein said compound 

is to be admininistered in combination with a second therapeutic agent. 

30. A ni-ethothuse in accordance with claim 29, wherein said second 

therapeutic agent is selected from antidiabctic agents, lipid-lowering/lipid-modulating agents, 

agents for treating diabetic complications, anti-obesity agents, antihypertensive agents, 

antihyperuricemic agents, and agents for treating chronic heart failure, atherosclerosis or 

related disorders. 
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