
IBAT INHIBITORS FOR TREATMENT OF METABOLIC DISORDERS AND RELATED 

CONDITIONS 

5 BACKGROUND OF THE INVENTION 

Obesity is a medical condition affecting numerous humans in a number of countries 

throughout the world, and is associated with or induces other diseases or conditions. In 

particular, obesity is a serious risk factor for diseases and conditions such as diabetes, 

10 hypertension, gallbladder disease, cancer, polycystic ovary disease and arteriosclerosis and 

can contribute to elevated levels of cholesterol in the blood, in addition, increased body 

weight due to obesity places a burden on joints causing arthritis, pain and stiffness. 

Overeating and obesity have become a problem in the general population. Consequently 

there is interest in reducing food intake, losing weight, reducing weight, and/or maintaining a 

15 healthy body weight and lifestyle. 

W010062861 and WO 2008/058630 describe the effect of ileal bile acid transport (IBAT) 

in the treatment of obesity and diabetes. 

20 j SUMMARY OF THE mV-BfflQHDlSCLQSURE 

The present iRvemiepdisclosure regards specific ileal bile acid transport (IBAT) inhibitors with 

effect in the prophylaxis and treatment of metabolic syndrome, obesity, disorders of fatty acid 

metabolism, glucose utilization disorders, disorders in which insulin resistance is involved, 

25 diabetes mellitus, type 1 and type 2 diabetes. It also relates to compositions comprising 

these IBAT inhibitors, a method for treatment of the disorders and a kit comprising the 

substances or the compositions. It has turned out that Interruption of bile acid circulation in 

mice improves triglyceride metabolism and normalizes elevated plasma giucose levels. 

30 In a first aspect, there is provided the use of a compound of formula II 



la 

wherein 

M is -CH? or NH: 

R1 is H or OH; and 

5 R2 is H. CH:;. -CH?CH-u -CH.CH.CHk ~CH,CH-,CH,Chk -CHfCH.k -CH?CH(CH.k 

-CHfCH^ChkOK -CHoOH, CH?OChk ~GHfGH)Ok -CH.SCH^ or -CHkCHr-S-CH-v 

in the manufacture of a medicament for the prophylaxis or treatment of a aiucose utilization 

disorder. 

10 

In a second aspect, there is provided the use of a pharmaceutical composition comprising a 

compound of formula 11 

R1 

15 wherein 

li is -CH? or NH: 

R1 is H or OH; and 

R2 is H. CH,. -CH-.CH,. -CHyCH.CH,, -CH.CH.CH.CHk -CHfChhk -CH>CHiCH,W. 

20 -CH(CH,)CH.CH,, -CH?OH, CH?OCH,. -CHCGH)CH,, -CHsSChk or -CH.CH.-S-CH-,. 

in the manufacture of a medicament for the prophylaxis or treatment of a qlucose utilization 

disorder. 

25 In a third aspect there is provided the use of a combination comprising 

(i) a compound of formula li 



lb 

R1 

wherein 

Itft is -CH? or NH; 

R1 is H or OH: and 

R2 is H. -Chk -CH,Cf-k -CH.CHoCH.CH,, -CHfCH^k -ChbCHfCH^?. 
-CHfCH-<)CH•>CH•. -CH?'QH, CH.QCH., -CH(OH)CHo, -CHgSCHs. or -CH->CH-?-S-Chk and 

(ii) at least one other active substance selected from an IBAT inhibitor; an enteroendocrine 

peptide or enhancer thereof: a dipeptidyt peptidase-IV inhibitor; a biquanidine; an inoretin 

mimetic; a thiazoiidinone; a PPAR agonist; a HMG Co-A reductase inhibitor; a bile acid 

binder; and a TGR5 receptor modulator; or a pharmaceutical acceptable salt of any one of 

said active substances, 

in the manufacture of s medicament for the prophylaxis or treatment of a qlucose utilization 

disorder. 

FIGURE LEGENDS 

Fig. 1 
(A) Schematic overview of vector and strategy used to target the Slc10a2 wt allele in order to 
obtain a Sic10a2 null mouse. 
(B) A representative immunoblot employing a specific antibody directed against the Sic10a2 
protein demonstrates absence of Sic10a2 protein expression in ileum of Slc10a2-/- mice. 
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1. Use of a compound of formula II 

wherein 

Mis -CH2 or NH; 

R1 is H or OH; and 

R2 is H, CH3, -CH2CH3I -CH2CH2CH3, -CH2CH2CH2CH3, (CH3)2I -CH2CH(CH3)2, 

-CH(CH3)CH2CH3, -CH2OH, CH2OCH3I -CH(OH)CH3I -g CH3, or -CH2CH2-S-CH3 

in the manufacture of a medicament for the prophvQxis or treatment of diabetes 

2. Use according to claim 1, wherein the cHabetes is diabetes mellitus type 1. 

3. Use according to claim 1, whereiryihe diabetes is diabetes mellitus type 2. 

4. Use according to any one of^aims 1-3, wherein the compound of formula il is 

selected from the group consisting of: 

1,1-Dioxo-3,3-dibutyl-5-pheiyw-methylthio-8-(N-{(R)-a-[N-(carboxymethyl)carbamoyl] 

benzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine; 

1,1 -Dioxo-3,3-dibutyl-5-^henyl-7-methylthio-8- (N-{(R)-a-[N'-((S)-1-carboxyethyl) carbamoyl] 

benzyl} carbamoylm«ihoxy)-2, 3,4, 5-tetrahydro-1, 5-benzothiazepine; 

1,1-Dioxo-3,3-dib^yl-5-phenyl-7-methylthio-8-(A/-{(R)-a-[A/-((S)-1-carboxypropy!) 

carbamoyl]ben^y!}carbamoylmethoxy)"2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine; 

1,1 -Dioxo-3/^-dibutyl-5-phenyl-7-methylthio-8-(A/-{(R)-a-[A/-((R)-1-carboxy-2-

methylthK3fethyl)carbamoyl]benzyl}carbamoy!methoxy)-2,3,4,5-tetrahydro-1,2,5-

benzotniadiazepine; 

1,1-iE$1oxO"3,3~dibutyl-5-pheny[-7-methylthio-8-(A/-{(R)-a-[A/-((S)-1-carboxypropy!) 

irbamoyi]~4-hydroxybenzyl}carbamoylmethoxy)-2,3,4J5-tetrahydro-1,2,5-

benzothiadiazepine; 
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1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[A/-((R)-1-carboxy-2-methylthio-

ethyl)carbamoyl]-4-hydroxyben2yl}carbamoyimethoxy)-2,3]4,5-tetrahydro-1,2,5-

benzothSadiazepine; 

1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio~8-(/V»{(R)-a-[A/-((S)-1-carboxy-2- / 

5 methylpropyl)carbamoyl]benzy!}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5- / 

benzothiadiazepine; / 

1,1 ~Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-( A/-{(R)~a-[A/~((S)-1 -carboxy-2»(R)/ 

hydroxypropy[)carbamoyl]-4-hydroxybenzyi}carbamoylmethoxy)-2i3i4i5-tetr3i*ydro--1i2i5-

benzothiadiazepine; / 

10 1,1 -Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(A/-{(R)-a-[A/-((S)-1-carbQ^ybutyl) carbamoyl] 

4-hydroxybenzy[}carbamoy!methoxy)-2,3,4,5-tetrahydro-1,2,5-benzojfiiadiazepine; 

1,1 -Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(A/-{(R)-a-[/V-((S)-1^arboxyethyl) 

carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,57oenzothiadiazepine 

1,1 -dioxo-3, 3-dibutyi-5-phenyl-7-methylthio-8-(N-{(R)-a~[N'-j({S)-1 -carboxypropyl) 

15 carbamoyl]-4-hydroxybenzyi} carbamoylmethoxy)-2,3,4,5^etrahydro-1, 5-benzothiazepine; 

1,1-Dioxo-3,3-dibuty!-5-phenyl-7-methyithio-8-(A/™{(R)-V[A/-((S)-1-carboxyethy!)carbamoyl]-

4-hydroxybenzyl}carbamoyimethoxy)-2,3,4,5-tetrahyaro-1,2,5-benzothiadiazepine; 

1,1 -Dioxo-3,3-dibutyl-5-pheny(-7-methylthio-8-(/y{(R)-a"[A/-((S)-1 -carboxy-2-

methylpropyl)carbamoyi]-4-hydroxybenzyl}car^amoyimethoxy)-2)3,4,5-tetrahydro-1,2,5-

20 benzothiadiazepine; and / 

1,1 ~Dtoxo-3,3-dibutyl-5~phenyl-7-methyljMio-8-(N~{(R)-1 '-phenyl-1 '-[N'^carboxymethyi) 

carbamoyl] methyl} carbamoy!methoxy}-2,3,4,5-tetrahydro-1,5-benzothiazepine. 

5. Use according to any one eff claims 1-4, wherein the compound of formula II is 1,1-

25 dioxo-3,3-dibutyl-5-phenyi-7-y4thylthio-8-(A/-{(R)-a-[A/-((S)-1 -carboxypropyl) carbamoyl]-4-

hydroxybenzyl}carbamoylrerethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine. 

6. Use according t^any one of claims 1-4, wherein the compound of formula II is 1,1-

dioxo-3,3-dibutyl-5^phenyl-7-methylthio-8-(N-{(R)-1'-phenyl-1,-[N,-(carboxymethyl)carbamoyl] 

30 methyl}carbama^lmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine. 

7. Use m pharmaceutical composition comprising a compound of formula 11 
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R1 

wherein / 

M is -CH2 or NH; / 

5 R1 is H or OH; and / 

R2 is H, CH3, -CH2CH3I -CH2CH2CH3, -CH2CH2CH2CH3, -CH(CH3)2/CH2CH(CH3)2, 

-CH(CH3)CH2CH3, -CH2OH, CH2OCH3, -CH(OH)CH3, -CH2SCHyor-CH2CH2-S~CH3; 

in the manufacture of a medicament for the prophylaxis or treatment of diabetes. 

10 / 

8. Use of a combination comprising / 

(i) a compound of formula II / 

R1 

wherein / 

m is -CH2 or NH; / 

R1 is H or OH; and/ 

R2 is H, -CH3, -OH2CH3, -CH2CH2CH3l -CH2CH2CH2CH3, -CH(CH3)2, -CH2CH(CH3)2, 

20 -CH(CH3)CHTCH3, -CH2OH, CH2OCH3, -CH(OH)CH3, -CH2SCH3I or -CH2CH2-S-CH3; and 

(ii) at le^fst one other active substance selected from an IBAT inhibitor; an enteroendocrine 

peptide or enhancer thereof; a dipeptidyl peptidase-IV inhibitor; a biguanidine; an incretin 

mynetic; a thiazolidinone; a PPAR agonist; a HMG Co-A reductase inhibitor; a bile acid 
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binder; and a TGR5 receptor modulator; or a pharmaceutically acceptable salt of any one of 

said active substances, 

in the manufacture of a medicament for the prophylaxis or treatment of diabetes. / 

9. Use according to claim 8, wherein the diabetes is diabetes mellitus type 1. / 

10. Use according to claim 8, wherein the diabetes Is diabetes mellitus type/2. 

11. Use according to any one of claims 8-10, wherein the compound of formula (II) is 

selected from the group consisting of: / 

1,1-Dioxo-3,3-dibutyl-5-phenyi-7-methylthio-8-(N-{(R)-a-[N-(carboxymethyi)carbamoy!3-

benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadjazepine; 

1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[N'-(t6)-1-carboxyethyi)carbamoyl] 

benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothrazepine; 

1,1~Dioxo-3,3-dibutyl-5-phenyl»7~methylthio-8-(A/-{(R)»a4w-((S)-1-carboxypropyl) 

carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetraiyaro-1,2,5-benzothiadiazepine; 

1,1 -Dioxo-3,3~dibuty!-5-phenyl-7-methylthio-8-(N4(R}-a-[N-((R)~1 -carboxy-2-

methylthioethyOcarbamoyijbenzytycarbamoylm^thoxy^.SAS-tetrahydro-I^.S-

benzothiadiazepine; / 

1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methyltj?fo-8-(A/-{(R)-a-[A/-((S)-1-carboxypropyl) 

carbamoyl]-4-hydroxybenzyl}carbamoyfmethoxy)-2,3)4,5-tetrahydro-1,2,5-

benzothiadiazepine; / 

1,1-Dioxo-3,3~dibutyl-5-phenyl-7^ethylthio-8-(N-{(R)-a-[W-((R)-1-carboxy~2-methylthio~ 

ethyl)carbamoyl]-4-hydroxybej^yl}carbamoySmethoxy)-2,3,4)5-tetrahydro-1I2,5-

benzothiadiazepine; / 

1 J-Dioxo-3l3-dibutyl-5-pf^enyl-7-methylthio-8-(/V-{(R)-a-[A/-((S)-1-carboxy-2-

methyipropy^)carbamayl3benzyl}carbamoy^methoxy)-2l3,4,5-te^rahydro-•1,2,5-

benzothiadiazepinef 

1,1-Dioxo-3,3-di^utyl-5-phenyl-7-methylthio-8-(/V-{(R)-a-[/V-((S)-1-carboxy-2-(R)-

hydroxypropv^carbamoyl]-4-hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadrazepine; 

1,1~Dio^-3,3~dibutyl-5-phenyl~7-methylthio-8-(A/-{(R)~a-[A/-((S)~1~carboxybutyi} carbamoyl]-

4-hydroxybenzyl}carbamoylmethoxy)-2,354,5-tetrahydro-152,5-benzothiadiazepine; 

1 y^Dioxo-3,3~dibutyl-5-phenyl~7-methyithio-8~(A/-{(R)-a-[A/-((S)-1-carboxyethy!) 

•carbamoyljbenzytycarbamoylmethoxy^.SAS-tetrahydro-I^S-benzothiadiazepine; 
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1,1-dioxo-3, 3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[N'-((S)-1-carboxypropyl)-

carbamoyl]~4~hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine; 

1,1 -Dioxo-3t3-dibutyl-5-pheny(-7-methylthio-8-(A/-{{R}-a-[iV-({S}-1-csrboxyethyl)carbanioylJe 

4-hydroxybenzyl}carbamoylmethoxy)-2,3,4,5~tetrahydro-1,2,5-benzothiadiazepine; / 

5 1,1 -Dioxo-3,3-dibutyl-5-phenyl-7-methylthio~8~( A/-{(R)-a-[A/-((S)-1 -carboxy-2- / 

methylpropyl)carbamoyl]-4-hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydrovf,2,5-

benzothiadiazepine; and / 

1,1-Dioxo-3,3-dibutyl-5-pheny!-7-methylthio-8-(N-{(R)-1'-phenyl-1'-[N'-(carbQ^yme^hyi) 

carbamoyl] methyl} carbamoylmethoxy)-2,3,4,5-tetrahydn>1,5-benzothiazepine. 

10 / 

12. Use according to any one of claims 8-11, wherein the compoujrfa of formula II is 1,1-

dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-{N-{(R)-a-[/V-((S)-1-carboxypropyl) carbamoyI]-4-

hydroxybenzy^carbamoylmethoxyJ-a.S^.S-tetrahydro-l^^-beffeothiadiazepine. 

15 13. Use according to any one of claims 8-11, wherein ttie compound of formula IE is 1,1-

dioxo-S.S-dibutyl-S-phenyl^-methylthio-S-fN-^RJ-l'-pbenyl-l'-fNHcarboxymethylJcarbamoyl] 

methyI}carbamoyimethoxy}-2,3,4,5-tetrahydro-1,5-b^nzothiazepine. 

14. Use according to any one of claims 8-13/wherein the at ieast one other active 

20 substance is a bile acid binder. / 

15. Use according to claim 14, wherein the bile acid binder is cholestyramine, cholestipol 

or colesevelam. / 

25 16. Use according to any one of claims 8-13, wherein the at ieast one other active 

substance is a HMG Co-A reductase inhibitor. 

17. Use according t</claim 16, wherein the HMG Co-A reductase inhibitor is a statin. 
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CLAIMS 

5 

HC 

C 
II 

wherein 

Mis -CH2 or NH; 

R1 is H or OH; and 

10 R2 is H, CH3, -CH2CH3J -CH2CH2CH3, -CH2CH2CH2CH3I -CH(CH3)2, -CH2CH(CH3)2I 

~CH(CH3)CH2CH3I -CH2OH, CH2OCH3, -CH(OH)CH3t ~CH2SCH3J or -CH2CH2-S-CH3; 

in the manufacture of a medicament for the prophylaxis or treatment of a glucose utilization 

disorder. 

15 

2. Use according to claim 1, wherein the glucose utilization disorder is a disorder in which 

insulin resistance is involved. 

3. Use according to claim 2, wherein the disorder is diabetes mellitus type 1. 

20 

4. Use according to claim 2, wherein the disorder is diabetes mellitus type 2. 

5. Use according to any one of claims 1 to 4, wherein the compound of formula II is 

selected from the group consisting of: 

25 1,1 -Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[N-(carboxymethyl)carbamoyl] 

benzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine; 

1,1-Dioxo-3, S-dibutyl-S-phenyl-T-methylthio-S-fN-ftRJ-a-psP-^Sl-l-carboxyethyl) carbamoyl] 

benzyl} carbarrioyimethoxy)-2,3,4,5-tetrahydro-l,5-benzothiazepine; 

1,1 -Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[N-((S)-1~carboxypropyl) 

30 carbamoyl]benzyI}carbamoylmethoxy)-2,3t4,5-tetrahydro-1,2,5-benzothiadiazepine; 
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1,1 -Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-( A/-{(R)-ct-[A/-((R)-1-carboxy-2-

methylthioethyi)carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-
k r\ r\ -y K»1 o -ytfa r* j n a • k/oi ikuuru^-v^/it 

1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-tA/-((S)-1-carboxypropyl) carbamoyl]-

5 4-hydroxybenzyl}carbamoyimethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine; 

1,1-Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(A/-{(R)-a-[A/-((R)-1-carboxy-2-methylthio-

ethyl)carbamoyl]-4-hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine; 

1,1 -Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(/V-{(R)-a-[A/-((S)-1 -carboxy-2-

10 methylpropy[)carbamoyi]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine; 

1,1-Dioxo-3,3-dibutyl-5~phenyl-7-methylthio-8-(N-{{R)-a-[A/-((S)-1-carboxy-2-(R)-

hydroxypropyi)ca rbamoyl]-4-hydroxybenzyi}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine; 

15 1,1 -Dioxo-3,3~dibutyl-5-phenyl-7~methylthio-8-(N-{(R)-a-[/V-((S)-1 -carboxybutyl) carbamoyl]-

4-hydroxybenzyl}ca rbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine; 

1,1 -Dioxo-3,3-dibutyl-5-phenyl-7-methy!thio-8~( A/-{(R)~a-[A/~((S)-1 -carboxyethyl)-

ca rbamoyi]benzyi}carbamoyimethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine 

1,1 -dioxo-3, 3-dibutyi-5-phenyl-7-methylthio-8-(N-{(R)-a-[N'-((S)-1 -carboxypropyl)carbamoyl]-

20 4-hydroxybenzyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1, 5-benzothiazepine; 

1,1 -Dioxo-3,3-dibutyl-5-phenyl-7-methylthio~8-(/\/-{(R)~a-[N-((S)-1 -carboxyethyl)carbamoyl]-4-

hydroxybenzyi}carbamoyimethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine; 

1,1 -Dioxo-3,3-dibutyl-5-phenyl-7-methylthio~8-( /\/-{(R)-a-[/V-({S)-1 -carboxy-2-

methylpropyl)carbamoyl]-4-hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

25 benzothiadiazepine; and 

1,1 -Dioxo-3,3-dibutyf-5-phenyl-7-methylthio-8-(N-{ (R)-1 -phenyi-1 '-[N'-(carboxymethyl) 

ca rbamoyl]methyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine. 

6. Use according to any one of claims 1 to 4, wherein the compound of formula II is 1,1-

30 dioxo-3,3-dibutyl~5-phenyl-7-methylthio-8-(/V-{(R)-a-[A/-((S)-1-carboxypropyl) carbamoyl]-4-

hydroxybenzyl}carbamoylmethoxy )-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine. 

7. Use according to any one of claims 1 to 4, wherein the compound of formula II is 1,1-

dioxo-3,3-dibutyf-5-phenyl-7-methylthio-8-(N-{(R)-1'-phenyl-1'-[N'-(carboxymethyl)carbamoyl] 

35 methyl} carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine. 
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8. Use of a pharmaceutical composition comprising a compound of formula ii 

HC 

C 
li 

wherein 

5 M is -CH2 or NH; 

R1 is H or OH; and 

R2 is H, CH3, -CH2CH3I -CH2CH2CH3J -CH2CH2CH2CH3) -CH(CH3)2, -CH2CH(CH3)2, 

~CH(CH3)CH2CH3, -CH2OH, CH2OCH3, ~CH(OH)CH3I -CH2SCH3, or -CH2CH2-S-CH3; 

10 

in the manufacture of a medicament for the prophylaxis or treatment of a glucose utilization 

disorder. 

9. Use of a combination comprising 

15 

(i) a compound of formula li 

20 M is -CH2 or NH; 

R1 is H or OH; and 

R2 is H, -CH3l -CH2CH3, -CH2CH2CH3l ~CH2CH2CH2CH3, -CH(CH3)2, -CH2CH(CH3)2I 

-CH(CH3)CH2CH3l "CH2OH, CH2OCH3I -CH(OH)CH3, ~CH2SCH3I or -CH2CH2-S-CH3; and 

il 

wherein 
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(ii) at ieast one other active substance selected from an iBAT inhibitor; an enteroendocrine 

peptide or enhancer thereof; a dipeptidyl peptidase-IV inhibitor; a biguanidine; an incretin 

mimetic; a thiazolidinone; a PPAR agonist: a HMG Co-A reductase inhibitor; a bile acid 

binder; and a TGR5 receptor modulator; or a pharmaceutically acceptable salt of any one of 

said active substances, 

in the manufacture of a medicament for the prophylaxis or treatment of a glucose utilization 

disorder. 

10. Use according to claim 9, wherein the compound of formula (I!) is selected from the 

group consisting of: 

1,1 -Dioxo-3,3-dibutyl-5-phenyi-7-methy!thio-8-(N-{(R)~a-[N-(carboxymethyl)carbamoyi]-

benzy!}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine; 

1,1-Dioxo-3, 3-dibutyl-5-phenyl-7-methylthio-8-(N"{(R)-a-[N'-((S)-1-carboxyethyl)carbamoyl] 

benzyl}ca rbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine; 

1,1 -Dioxo-3,3-dibutyl-5-phenyI~7-methy!thio-8-(/V-{(R)~a-[A/-((S)-1 -carboxypropyl) 

carbamoy!]benzyl}carbamoylmethoxy )-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine; 

1,1 -Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-( A/-{(R)-a-[A/-((R)-1 -carboxy-2-

methylthioethyl)ca rbamoyl]benzy!}carbamoyimethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine; 

1,1 -Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(A/-{(R)-a-[/\/-((S)-1-carboxypropyl) carbamoyi]-

4-hydroxybenzyl}carbamoylmethoxy )~2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine; 

1,1 -Dioxo-3,3-dibutyl-5-phenyl~7-methy!thio-8-( A/-{(R)-a-[A/-((R)-1 -carboxy-2-methylthio-

ethyl)carbamoyl]-4-hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine; 

1,1 -Dioxo-3,3-dibutyl-5-phenyl-7-methyithio-8-( A/-{(R)-a-[A/-((S)-1 -carboxy-2-

methylpropyi )carbamoyl]benzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine; 

1,1 -Dioxo-3,3-dibutyl-5-phenyl-7~methylthio-8-(/V-{(R)-a-[/V-((S)-1 -carboxy-2-(R)-

hydroxypropyl)carbamoyl]-4-hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine; 

1,1 -Dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8~(A/~{(R)-a-[A/-((S)-1-carboxybutyl) carbamoyl}-

4-hydroxybenzy!}carbamoyimethoxy )-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine; 

1,1 -Dioxo-3,3-dibutyl-5-phenyl-7-methy!thio-8-(A/-{(R)-a-[A/-((S)-1-carboxyethyl) 

carbamoyljbenzyljcarbamoylmethoxy )-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine; 
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1,1 -dioxo-3, 3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-a-[N'-((S)-1 -carboxypropyi)-

carbamoyl]-4-hydroxybenzyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine; 
•i < n.ovf^v "3 Q ri:Ki«K»i c nKnn»i v o /A/ IYDN rA/ // o\ H — *u. A •, I - UiGXO' -uiwuiyi'ICI iyi-1 -i i ICJII (yiti V-1A' )- i -uai uuAycu iyi/oai uai i 

hydroxybenzyl}ca rbamoylmethoxy)-2,3,4,5~tetrahydro-1,2,5-benzothiadiazepine; 

1,1-Dioxo--3,3-dibutyl-5-phenyl-7™methy[thio-8-(A/-{(R)-a»[W-((S)-1-carboxy-2-

methyipropyl)ca rbamoyl}-4-hydroxybenzyi}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepine; and 

I,1 -Dioxo-3,3-dibutyi-5-phenyl-7-methylthio-8-(N-{ (Rhl'-phenyl-l'-JN^carboxymethyi) 

carbamoyi]methyi}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine. 

II. Use according to claim 9, wherein the compound of formuia (il) is 1,1-dioxo-3,3-dibutyl-

5-phenyl-7-methylthio-8-(A/-{(R)-a-[A/-((S)-1-carboxypropyi) carbamoyl3-4-

hydroxybenzyl}carbamoyimethoxy)-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepine. 

12. Use according to claim 9, wherein the compound of formuia (ii) is 1,1 -dioxo-3,3-dibutyl 

5-phenyl-7-methylthio-8-(N-{(R)-1 '-phenyl-1 '-[N'-(carboxymethyl)carbamoyl] methyl} 

carbamoylmethoxy^.SAS-tetrahydro-l,5-benzothiazepine. 

13. Use according to any one of ciaims 9 to 12, wherein the at ieast one other active 

substance is a bile acid binder. 

14. Use according to claim 13, wherein the bile acid binder is cholestyramine, cholestipol 

or coiesevelam. 

15. Use according to any one of claims 9 to 12, wherein the at ieast one other active 

substance is a HMG Co-A reductase inhibitor. 

16. Use according to claim 15, wherein the HMG Co-A reductase inhibitor is a statin. 


