
4-. Method for preventing, slowing the progression of, delaying or treating a metabolic 

disorder selected from the group consisting of type 1 diabetes meliitus, typo 2 dlabotos 

5 meliitus, impaired glucose tolerance, impaired fasting biood glucose, hyperglycemia, 

postprandial hyperglycemia, overweight, obesity, metabolic syndrome, gestational 

4iabet-e&T^ew-e^set diabetes after transplantation (NODAT) and complications 

associated therewith, and post-transplant metabolic syndrome (PTMS) and 

complications associated therewith in a patient in need thereof characterized in that a 

10 pharmaceutical composition comprising an SGLT2 inhibitor is administered to the 

patient, wherein the SGLT2 inhibitor is a glucopyranosyl substituted bsnzone derivative 

of the formula (I) 

15 wherein R4-4sRote* 

and Rs denotes ethyl, cyciopropyl, ethynyl, ethoxy, (R)-tetrahydrofufan 3 yloxy or 

toxv; of-

proving glycemic control and/or for redt astmg plasma glucose^ 

c in a patient in 20 lucose ana/o /nr nf - ftlx )AAr< lin 

ractenzea in that a pnarm compositio? 

istered to the pati j-onnc< 

25 
<atm/ ..^r-a 
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and Rs denotes ethyl, cyclcpropyl, ethyRyl, othoxy, (R) totrahydrofuran 3 yloxy or 

tefrakydrofuran. 3 yioxy; or a prodrug thereof. 

10 

roion from impaired 3-. Method for preventing, slowing, delaying or reversing pro§p© 

glucose tolerance, impaired footing blood glucose, insulin resistance and/or 

metabolic syndrome to tv-eo 2 diabetes meliitus in a patient in need thereof 

characterized in that a pharmaceutical composition comprising-an SGLT2 inhibitor is 

inistorod to thie- in thi /ropQgy| 

>rein r D2-

and R8 denotes ethyl, cyclopropyl, ethynyl, ethcxy, (R) tetrahydrofuran-3-y lo xy or 

15 
iting, slowing the progression of, delaying or treating 

from the qroup consisting of complications of die 

q-of 

20 

r%tr\ irLre-iiz lerevascular diseases, such as r 

, neuropathy, tissue ischaemia, diabetic foot, arteriosclerosis, myocardial 

coronary syndrome, unstable angina pectoris, stable angina pectoris, 

stroke, peripheral-arterial occlusive disease-r 

d vascular rostonosis, in a patient in nocd thereof characterized in 

ieal-eomposition-comprising an SGLT2 inhibitor is administered to 

25 derivative of the formula-



10 

rein R4 denotes CI, methyl or cyano; R2 denotes H, methyl, methoxy or hydroxy 

othynyl, ethoxy, (ff )-tst rahydrof aran• 3 yloxy or (S)-

tetrahydrofuran-3--yloxy; or a prodrug thereof. 

Method for reducing body weight and/or body fat, or preventing an increase in bo< 

weight and/or body fat,-c >r facis bating 
1 in ft 

duction in body wcic |ht and/or b ody fat, in a 

an SGLT2 inhibitor is ad minist ered t o the i patient. w 'herein th( 3 SGLT2 ini libitor is a 

lucopyranosyl-substituted benzene derivative of the formula (I) 

15 

rein R* denote&-€l, methyl-Qf cyano; Rg denotes H, methyl, mothoxy or h-ydfoxy 

-Rs-denotes ethyl, cyciopropyl, othynyl, ethoxy, (7?)-totrahydrofuran-3-yloxy or fS 

n-3-viexv4-6f- ^QfSOl, 

son of pancreatic 

is and/or the decline of the functionality of pancreatic beta cells and/or for 

s-and/or restoring 

20 

functionality of pancreatic insulin secretion in a patient in nood thereof characterized 

that a pharmaceutical composition comprising an SGLT2 inhibitor is administered to 

ter is a i ihof 

25 wherein R4 denotes CI, methyl or cyano; R2 denotes H, methyl, methoxy or hydroxy 

and Rs-4enotes ethyl?- cyciopropyl, ethynyi, ethoxy, fRJ-tetrahydr-ofaran-3-ylexy or fS") 

tetFabydrofuran 3 yioxy; or a prodrug thereof. 
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7-. f^efeod for preve^if^-stewing, deiaylnf or treating diseases or conditions attribbried-i-Q 

an abnormal accumulation of ectopic fat in a patient in need thereof characterized in 

that a pharmaceutical composition comprising-an SGLT2 inhibitor is administered to 

foe patient, wherein the SGLT2 inhibitor is a glucopyranosyl substituted benzeffi 

5 derivative of the formula (1) 

>\t methyl or cyano . D2 

and R3 denotes ethyl, cyciopropyl, othynyl, ethoxy, (R)-tetrahydrofuran• 3 yloxy or (S) 

10 totrahydrofuran-3-yloxy; or a prodrug thereof. 

mm and/or improvtfK H^4Fea4i 

15 

preventing hyperinsuiinemia and/or insui in n. loofinojLi t in ne* 

(n the Hroaeetrtteai compo&itiQn-Gomnrising-a SGLT2 inhibitor is 
utAr Q Q 

zene doriv. 

f j mfi 

20 and R3 denotes ethyl, cyciopropyl, ethynyl, ethoxy, (R)4etrahydrofuran'3 yloxy or (S)-

tefrahydrofuran-3-yloxy; of-a prodrug thereof. 

25 

.ons, kidney stone? 

ng nyperunoemia-

onatremsa in a patK 

rrna a; 

sreof characterized 

iceuucai composition comprising 

t, wherein the SGLT2 inhibi -Tanosyl substituted benzene 



CI, methyl or cyano; Ra denotes 
/m t 

ftoxy or nyaro; 
on-2. in-d-ytexy-

tefrahydrofuran-3-yloxy; 

-U-se of an SGLT2 inhibitor, wherein tho SGLT2 inhibitor is a glucopyranosyl subs 

ke-Rzone derivative of th© formula (I) 

10 

15 

^or hydroxy denotes CI, methyl or cyano; Rs-deRetcs H, r 

3 -"•a ethynyi, ethoxy, (R) totrahydrofuran-3-yloxy or ($)•• 

ahydrofuran' 3 yioxy; -mereot, tor tne manufacti 

i, slowing tho progres: aeelgc Q\SQK 

selected from the group consisting of type 1 diabetes meliitus, type 2 diai: 

meliitus, impaired glucose toloranco, impaired fastir 

20 

25 

syndrome and gestations! diabetes; or 

ivcemi r rr\r i ef fasting plasma giUQQGcv 

:ma alucos 

reventing, slowing, delaying or reversing progression from impaired-glucose 

mce, insulin resistance ond/or from metabolic syndrome to type 2 diabetes 

JS; or 

iting, slowing tho progression of, delaying or treating of a condife*-

disorder selectee O ! 1 

c. firth /wOG 0_j OUJtl 
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retinopathy, neuropathy, tissue ischaemia, diabetic foot, arteriosclerosis, 

myocardial infarction, accute coronary syndrome, unstable angina pectoris, stable 

-is, stroke, peripheral arterial occlusive disease, cardiomyopathy, 

heart failure, heart rhythm disorders and vascular restenosis; or 

/oiaht and/or body fat, or preventinq an increase in body weic 

and/or body fat, or facilitating a reduction in body weight and/or body fat; or 

preventing, slowing, delaying or treating the degeneration of pancreatic b 

and/or the decline of the functionality of pancreatic beta cells and/or fop-

laiitv of pancreatic beta cells and/or restoring 

functionality of pancreatic insulin secretion; or 

for preventing, slowing, delaying or treating diseases editions attnout 

abnormal accumulation of ectopic fat; or 

Baintaining and/or-improving the insulin sensitivit treating or preventing 

15 

20 

preventing, slowing progression of, delaying, or treating new onset diabetes ^ 

transplantation (NODAT) and/or post-transplant metabolic s^ 
Kartu/nxK 

mscro-- and macrovascuiar disease 

sating hvperur cemia associ 

na or prev 

25 according to one of the claims 1 to 9 or use according to cl fe+n-
individual diaqnosed of one or more of 

i<=>gitv.„v/jggu: 

35 

30 pi 
serding-to one of the claims 1 to 9 or use according to elaim 10 wherei 

in mam ghn«/s 

OGC or serum glucose concentration ar 

irticular greater -than 125 mg/dL; 

andsal plasma glucose equal to or g^otor t*or 

c valu< -%, in particular equal to OF n rQOtQi 

rn-k^. 
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—— •' — " 
-ase&fding to one of the claims 1 to 9 or use according to claim t^-wl^efem4be 

patient is an individual wherein one, two, three or more of the following conditions are 

preset 

£&)—obesity, visceral obesity and/or abdominal obesity, 

£&)—triglyceride blood level > 150 rng/d-Lr 

(G)—HDL cholesterol blood level < 40 mg/di-in female patients and < 50 mg/dl in 

tOr 

-a systolic blood pressure £ 130 mm Hg and a diastolic blood pressure s 85 mm 

10 (e)—a fasting blood glucose lev* 

according to ofte of the claims 1 to 9 or use according to one of the claims 10 

SGLT2 inhibitor is selected from the group-sonsisting of the group of 

_r<h tr^r\f^x /ro 

2-(4-ethylbenzvh-4-(j3-D-qlucopyranos l-vD-5-methoxv-bQnzonitrile. 7 

1-cyano-2"(4"ethyiben2yl) 4 (ft D-glucopyranos-1 •yl)-5-methyl-b 

) vra n o s-1 - vl) •••• ber.zonitrile 

-ch!oro-4 (j3 D-glucopyranoS' 1-yi}2 (4 ethynyl-benzyl)-benzene 

•chloro 4 (B-D-qlucopvranos-1-vO-2-M-(f7?Metrahvdrofuran'3 vlcxv) 

(IrO) 1 -chloro- ̂  - ({3 D glucopyranos 1 yl) 2 [4 (fS)-tetrahydrofursn-3-yloxy) 

benzylj-benzene, 

(4T40) 1-methyl-2-[4-{fRJ-tetrahydrofuran-3'-yloxy)-benzyl]-4-(p-D--giucopy 

—Method according to one or more of the claims 1 to 9 or use according to one of the 

claims 10 to 13 wherein the pharmaceutical composition additionally comprises one or 

20 more pharmaceutical^ acGe^table carriers. 
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Patent Claims: 

1. A SGLT2 inhibitor 1-chloro-4-fB-D-qlucopvranos-1-yQ-2-[4-(fS)-tetrahvdrofuran-3-

vioxvV-benzvP-benzene for use in a method for improving qlycemic control in a patient 

5 in need thereof wherein a pharmaceutical composition comprising an amount of 5 mq 

to 25 mq of the SGLT2 inhibitor is orally administered once daiiv to the patient. 

2. A SGLT2 inhibitor 1-chloro-4-(B-D-qlucopvranos-1-yi)-2-f4-(YS)-tetrahvdrofuran-3-

vioxv'i-benzyll-benzene for use in a method for preventing, slowing the progression of. 

10 delaying or treating of complications of diabetes meliitus selected from the group 

pectoris, stable angina pectoris, stroke, peripheral arterial occlusive disease, 

cardiomyopathy, heart failure, heart rhythm disorders and vascular restenosis 

15 in a patient in need thereof wherein a pharmaceutical composition comprising an 

amount of 5 mg to 25 mq of the SGLT2 inhibitor is orally administered once daily to the 

patient. 

3. A SGLT2 inhibitor 1-chloro-4-(B-D-qiucQpyranos-1-yi)-2-f4-{YSHetrahvdrofuran-3-

20 vloxv)-benzvi!-benzene for use in a method for reducing the cardiovascular risk in a 

patient in need thereof wherein a pharmaceutical composition comprising an amount of 

5 mq to 25 mq of the SGLT2 inhibitor is orally administered once daily to the patient. 

4. The SGLT2 inhibitor according to any one of the previous claims wherein the amount of 

25 the SGLT2 inhibitor is 10 mq. 

5. The SGLT2 inhibitor according to any one of the previous claims wherein the amount of 

the SGLT2 inhibitor is 25 mq. 

30 6. The SGLT2 inhibitor according anv one of the previous claims wherein the patient is 

35 type 2 diabetes meliitus. 

type 1 diabetes meliitus. 
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7. The SGLT2 inhibitor according to claim 8 wherein the patient is a patient with type 2 

diabetes meliitus. 

8. The SGLT2 inhibitor according to claim 6 wherein the patient is a patient with type 1 

5 diabetes meliitus. 

9. The SGLT2 inhibitor according to any one of the previous claims wherein the patient is 

a patient with insulin dependency. 

10 10. The SGLT2 inhibitor according to any one of the previous claims wherein the patient is 

a patient who is treated or otherwise would be treated or needs treatment with an 

insulin or a derivative of insulin or a substitute of insulin or a formulation comprising an 

insulin or a derivative or substitute thereof. 

15 11. The SGLT2 inhibitor according to any one of the previous claims wherein the patient 

shows one, two or more of the following conditions: 

(a) insufficient olvcemic control with diet and exercise alone: 

(b) insufficient glycemic control despite oral monotherapy with metformin, in particular 

despite oral monotherapy at a maximal tolerated dose of metformin: 

20 (c) insufficient olvcemic control despite oral monotherapy with another antidiabetic 

agent, in particular despite oral monotherapy at a maximal tolerated dose of the other 

antidiabetic agent. 

12. The SGLT2 inhibitor according to any one of the previous claims wherein the patient 

25 shows or has an increased risk for one or more of the following disorders: renal 

insufficiency or diseases, cardiac diseases, cardiac failure, hepatic diseases, pulmonal 

diseases, cataboiytic states and/or danger of lactate acidosis, or female patients being 

pregnant or during lactation. 

30 13. The SGLT2 inhibitor according to any one of the previous claims wherein the patient is 

an individual diagnosed of one or more of the conditions selected from the group 

consisting of overweight, obesity, visceral obesity and abdominal obesity. 

14. The SGLT2 inhibitor according to any one of the previous claims wherein the patient is 

35 an individual who shows one, two or more of the following conditions: 

(a) a fasting blood glucose or serum glucose concentration greater than 100 mg/dL, in 

particular greater than 125 mg/dL; 

(b) a postprandial plasma glucose eoual to or greater than 140 mg/dL: 
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(c~) ari HbA1c value equal to or greater than 6.5 %, in particular equal to or greater 

than 8.0 %. 

15. The SGLT2 inhibitor according to any one of the previous claims wherein the patient is 

5 an individual wherein one, two, three or more of the following conditions are present: 

(a) obesity, visceral obesity and/or abdominal obesity, 

(b) triglyceride blood level > 150 mg/dL. 

(c) HDL-cholesteroi blood level < 40 mg/dL in female patients and < 50 mg/dL in male 

patients. 

10 (d) a systolic blood pressure £ 130 mm Ho and a diastolic blood pressure £ 85 mm 

16. The SGLT2 inhibitor according to any one of the previous claims wherein the 

15 pharmaceutical composition additionally comprises one or more pharmaceutical^ 

acceptable carriers. 

17. Use of a SGLT2 inhibitor 1-chloro-4-(B-D-glucopyranos-1-vl)-2-[4-(rS)-tetrahvdrofuran-

3-yloxy)-benzy|1-benzene in the manufacture of a medicament for Improving glycemic 

20 control in a patient, wherein the medicament comprises an amount of 5 mq to 25 mq of 

the SGLT2 inhibitor to be orally administered once daily to the patient. 

18. Use of a SGLT2 inhibitor 1-chioro-4-(3-D-giucopyranos-1-yiV2-l"4-{VS)~tetrahvdrofuran-

3-vloxv)-benzvll-benzene in the manufacture of a medicament for preventing, slowing 

25 the progression of. delaying or treating of complications of diabetes meliitus selected 

from the group consisting nephropathy, retinopathy, neuropathy, tissue ischaemia, 

diabetic foot, arteriosclerosis, myocardial infarction, accute coronary syndrome, 

unstable angina pectoris, stable angina pectoris, stroke, peripheral arterial occlusive 

disease, cardiomyopathy, heart failure, heart rhythm disorders and vascular restenosis 

30 in a patient, wherein the medicament comprises an amount of 5 mq to 25 mo of the 

SGLT2 inhibitor to be orally administered once daily to the patient. 

19. Use of a SGLT2 inhibitor 1-chjoro-4-(B-D-glucopyranos-1-yl)-2-i'4-(f'S)-tetrahvdrofuran-

3-yloxv)-benzvP-benzene in the manufacture of a medicament for reducing the 

35 cardiovascular risk in a patient, wherein the medicaement comprises an amount of 5 
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20. The use according to any one of claims 17 to 19 wherein the amount of the SGLT2 

inhibitor is 10 ma. 

21. The use according to any one of claims 17 to 20 wherein the amount of the SGLT2 

5 inhibitor is 25 ma. 

22. The use according any one of claims 17 to 21 wherein the patient is diagnosed having 

one or more of the foliowinq conditions 

insulin resistance. 

10 hvperinsuiinemia. 

pre-diabetes. 

type 2 diabetes meliitus, 

type 1 diabetes meliitus. 

15 23. The use according to claim 22 wherein the patient is a patient with type 2 diabetes 

meliitus. 

24. The use according to claim 22 wherein the patient is a patient with type 1 diabetes 

meliitus. 

The use according to any one of claims 17 to 24 wherein the patient is a patient with 

insulin dependency. 

26. The use according to any one of claims 17 to 25 wherein the patient is a patient who is 

25 treated or otherwise would be treated or needs treatment with an insulin or a derivative 

of insulin or a substitute of insuiin or a formulation comprising an insulin or a derivative 

or substitute thereof. 

27. The use according to any one of claims 17 to 26 wherein the patient shows one, two or 

30 more of the following conditions: 

(a) insufficient aivcemic control with diet and exercise alone; 

(b) insufficient glvcemic control despite oral monotherapy with metformin, in particular 

despite oral monotherapy at a maximal tolerated dose of metformin; 

fc) insufficient aivcemic control despite oral monotherapy with another antidiabetic 

35 agent, in particular despite oral monotherapy at a maximal tolerated dose of the other 

antidiabetic agent. 

20 

25. 
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28. The use according to any one of claims 17 to 27 wherein the patient shows or has an 

increased risk for one or more of the following disorders: renal insufficiency or 

diseases, cardiac diseases, cardiac failure, hepatic diseases, pulmona! diseases, 

catabolvtic states and/or danger of lactate acidosis, or female patients being pregnant 

or during lactation. 

The use according to any one of claims 17 to 28 wherein the patient is an individual 

diagnosed of one or more of the conditions selected from the group consisting of 

overweight, obesity, visceral obesity and abdominal obesity. 

The use according to any one of claims 17 to 29 wherein the patient is an individual 

who shows one, two or more of the following conditions: 

(a) a fasting blood glucose or serum glucose concentration greater than 100 mg/dL. in 

particular greater than 125 mg/dL: 

15 (b) a postprandial plasma glucose equal to or greater than 140 mg/dL; 

(c) an HbA1c vaiue egual to or greater than 6.5 %. in particular equal to or greater 

than 8.0 %. 

31. The use according to any one of claims 17 to 30 wherein the patient is an individual 

20 wherein one, two, three or more of the following conditions are present 

(a) obesity, visceral obesity and/or abdominal obesity, 

(b) triglyceride blood level >150 mg/dL, 

(c) HDL-choiesterol blood level < 40 mg/dL in female patients and < 50 mg/dL in male 

patients. 

25 (d") a systolic blood pressure >130 mm Hq and a diastolic blood pressure > 85 mm 

Ha, 
(e) a fasting blood glucose level £ 100 mg/dL. 

32. The use according to any one of claims 17 to 31 wherein the medicament additionally 

30 comprises one or more pharmaceutical acceptable carriers. 

10 

30. 


