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COMBINATIONS COMPRISING A BETA-AGONJST AND A FURTIIBR ANTIDIABETIC AGENT 

This invention relates to a method of treatment, in partieular to a method for 
the treatment of diabetes mellitus, especially non-insulin dependent diabetes 

5 (NIDDM) or Type 2 diabetes and conditions associated with diabetes mellitus and to 
compositions for use in such method. 

Alpha glucosidase inhibitor antihyperglycaemic agents (or alpha 
glucosidase inhibitors) and biguanide antihyperglycaemic agents (or biguanides) are 
commonly used in the treatment of Type 2 diabetes. Acarbose, voglibose, emiglitate 

10 and miglitol are examples of alpha glucosidase inhibitors.1, l - Dimethylbiguanidine 
(or metformin) is a particular example of a biguanide. 

Insulin secretagogues are compounds that promote increased secretion of 
insulin by the pancreatic beta cells. The sulphonylmeas are well known examples of 
insulin secretagogues. The sulphonyJureas act as hypoglycaemic agents and are used 

15 in the treatment of Type 2 diabetes. Examples of sulphonylureas include 
. glibenclamide (or glybmide), glipizide, gliclazide, glimepiride, tolazamide and 
toJbutamide. 

European Patent Application, Publication Number 0,306,228 relates to 
certain thiazolidinedione derivatives disclosed as having antihyperglycaemic and 

20 bypolipidaemic activity. One particular thiazolidinedione disclosed in EP 0306228· 
is 5-(4-(2-(N-methyl-N-(2-pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione 
(hereinafter 'Compound (I),. W094/05659 discloses certain salts of Compound (I) 
including the maleate salt at example 1 thereof. 

Compound (I) is an example of a class of anti-hyperglycaemic agents known 
25 as 'insulin sensitisers'. In particular Compound {I) is a thiazolidinedione insulin 

sensitiser. Compound {I) is also a peroxisome proliferator-activated receptor 
(PPARy) agonist insulin sensitiser. 

European Patent Applications, Publication Numbers: 0008203, 0139421, 
0032128,0428312,0489663,0155845;0257781,0208420,0177353,0319189, 

30 0332331, 0332332, 0528734; 0508740; International Patent Application, Publication . 
Numbers 92/18501, 93/02079, 93/22445 and~United States Patent Numbers 5104888 
and 5478852, also disclose certain thiazolidinedione insulin sensitisers. 

Another series of compounds generally.recognised as having insulin 
sensitiser activity are those typified by the compounds disclosed in International 

35 Patent Applications, Publication Numbers W093/21166 and W094/01420. These 
compounds are herein referred to as 'acyclic insulin sensitisers•. Other examples of · 
acyclic insulin sensitisers are those disclosed in United States Patent Number 
5232945 and Jntemational P.atent Applications, Publication Numbers W092/03425 
and W091/19702. 

40 Examples of other insulin sensitisers are those disclosed in European Patent 
Application, Publication Number 0533933, Japanese Patent Application Publication 
Number 05271204 and United States Patent Number 5264451. 
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International Patent Appliqatio~. ~blication Number W097/25311 and 
Emopean patent application publi,~aiton nuiPber EP0882707 Al relate to certain 
ethanolamine derivatives of formqla (I): 

(I) 

or a salt thereof, in which R rep~ent!; hydrogen atom or methyl, R 1 stands for 
hydrogen atom, halogen atom, hydroxy, bCnzyloxy, amino or hydroxymethyl, R2 

stands for hydrogen atom, hydroxymethyl,· NHR3
, S02NR°'R4

' or Ditro, wherein 

R3 is hydrogen atom~ methyl. 802.R.5, formyl or CONHR6
', with R5 being a lower 

10 alkyl, benzyl or NR4R4
' and R6'bei'1g hydrogen atom c)r lower alkyl, and R4 and 

R4
' may be. identical with or different. from each other ~d stand each for 

hydrogen atom, lower alkyl or b!=flzyl, R6 represents hyc;lrogen atom or lower 
alkyl, X stands for a secondary nitrogen atom, oxygen :atom, sulfur atom or 
methylene and, in case X is secondary nitrogen atom~ oxygen atom or sulfur 

15 atom, R9 stands for hydrogen atom and either one of R? and R8 is hydrogen atom 
and the other one is hydrogen atom, amino. acetylamin<> or hydroxy, or. in case 
xis methylene, both R7 and R8 are hydrOgen atom and R' stands for hydrogen 
atom, amino, acetylamino or hydroxy, * l indicates an asymmetric carbon· atom 
and *2 indicates that the carbon atom is aSymmettic proVided that R6 is lower. 

20 alkyl. 
The compounds ofW097/2531 l and EP0882707Al are stated to have beta 3 

adrenoreceptor agonist activity and ~ disclOsed as being useful for the treatment 
and prevention of diabetes, hyperlipidaemia ~d obesity. ' . 
The above mentioned publications are incorporated hereiri by reference. 

25 It is now indicated that the beta 3 acheiioceptor agOnist compounds of 

30 

W097/2S3 l l and EP0882707 Al In combination With other antidabetic agents 
provide a particularly beneficial effect on glyCaemic control and that such 
combination is therefore suggested to be particularly useful 'for the treatment of 
diabetes mellitus, especially Type• 2 diabetes and ·conditions associated with 

diabetes mellitus. Such eombinations willprovide improved blood glucose 
regulation without introducing unacceptable side-effects. : In particular, combination 

of the beta 3-adrenoceptot agonist with other antidiabetic agents (especially 
sulphonylureas, insulin sensitisers or insulin) is expected to ameliorate the body 

35 weight increasing effects of the other aiitidiabetic· agents. Moreover, it is considered 

that the benefICial thermogenic effects of the beta-3 ·agonist will be enhanced in the 
combination. Thus for example the Weight reducing effects of the beta-3 agonist are 

expected to be enhanced. 
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Acco~gly, the invention provides a meth~:,f?I" the treatment of diabetes 
mellitus, especiaiiY'iype 2 diabetes and conditions a8sbcl&ted with diabetes mellitus 
in a·mammaJ such as a human, which method comprises administering an effective, 
non-toxic and ·pharmaceutically acceptable amount of a beta agonist and another 

5 antidiabetic agent, to a mammal in.need thereof. 
In another aspect the invention provides a beta agonist and another 

antidiabetic agent, for use in a method for the treatment of diabetes mellitus, 
especially Type 2 diabetes and conditions associated with diabetes mellitos. 

The method comprises either co-administration of a beta agoriist and 

10 another antidiabetic agent or the sequential administration thereof. 
Co-administration includes administration of a formulation which includes 

both a beta agonist and the other antidiabetic agent or the essentially simultaneous 
administration of separate formulations of each agent. 

In another aspect the invention provides the use of a beta agonist and 

15 another antidiabetic agent for use in the manufacture ofa composition for the 

treatment of obesity, diabetes mellitus, especially Type 2 diabetes and conditions 
associated with diabetes mellitos. 

Suitably, the other antidiabetic agent is selected from an alpha glucosidase 
inhibitor, a biguanide, an insulin secretagogue or an.insulin sensitisCI. 

20 A further suitable antidiabetic agent is insulin •. 
A suitable alpha glucosidase inhibitor is acarbose. 
Other suitable alpha glucosidase ~bitors. are emiglitate and miglitol. A 

further suitable alpha glucosidase inhibitor is vogb'bose. 
Suitable biguanides include metfonnin, buformin or phenfonnin, especially 

26 metformin. 
Suitable insulin secretagogues include sulphonylureas. 
Suitable sulphonylureas include glibenclamide, glipizide, gliclazide, 

glimepiride, tolazamide and tolbutamide. Further sulphonylureas include 
acetohexamide. carbutamide, chlorpropamide. glibornuride, gliquidone, glisentide, 

30 glisolamide, glisoxepide, glyclopyamide and glycylamide. Also included is the 

sulphonylurea glipentide. . 
A further suitable insulin secretagogue is repaglinide. An additional insulin 

secretagogue is nateglinide. 
Insulin sensitisers include PP ARy agonist insulin sensitisers. Insulin 

35 sensitisers also include tbiazolidinedione insulin sensitisers. 
A preferred insulin sensitiser is Compound (1) or a derivative therof. 
Other suitable tbiazolidinedione insulin sensitisers include(+) -5-[[4-[{3,4-

dihydro-6-hydroxy-2,5,7 .8-tetramethyl-2H-1-benzopyran-2-
y1)methoxy]phenyl]methyl]-2.4-thiazolidinedione (or troglitazone), S-[4-((1-

40 methylcyclohexyl)methoxy]benzyl] thiazolidine-2,4-dione (or ciglitazone), 5-(4-(2-
(5-ethylpyridin-2-yl)ethoxy]benzyl] thiazolidine-2,4-dione (orpioglitazone) or 5-
((2-benzyl-2,3-dihydrobenzopyran)-5-ylmethyl)thiazolidine-2,4-dione (or 

englitazone). 
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A panicular tbiazolidined,io~e ins'*1 sensitiser is 5-[4-[2-(5-ethylpyridin-
2-yl)ethoxy]benzyl) tbiazolidine-~,4-<Jione (or pi~glitazcm,e). 

A panicular tbiazolidi~o~ in~uUn sensitis~: !~: ( +) -~[[4-[(3A-dihydro-
6-hydroxy-2,5, 7,8-tetrametbyl-2}1:-l-~-2..,yl)~oxy]phenyl]methyl]-2,4-

5 thiazolidinedione (or troglitazon~). · · · . . · . . . . ' : · ·: 

Particular, beta agonists ~ ~ve for the hum.8r,i beta 3 receptor. 
Particular, beta agonists have mil\iiJl.t ~ff.~ts \ipon p~·beta 1 and/or beta 2 
receptors, thereby producing mirmo2ll. be~ 1 and/or betA ~ :~ated side-effects. 
Beta 2 mediated side-effects inclUde tremor, hypokalemla and vasodilatation, which 

10 can result in tachycardia. Beta 1. iµetij.d. si~dfects i¥~~de tachycardia. 
A suitable beta agonst is a .com.pol,ll)d of f~a (I) of W0/9725311. 
Particular beta agonists inclil<le the i;pecific cxmlipJes disclosed in 

W0/972S31 l and EP0882707Al, whic~ dQclunents are qa¢orporated herein by 
reference. . ·· .. · . ; . 

15 A particular compound of'\V0/97~~~11 orEP081l2707Al is selected from 
the list consisting of: (R)-N-[5-[~-[~9~-c¢azol-2-ylo~y)ethylamino]-l­
hydroxyethyl)-2-hydroxypbenyl]methailesulfonamide, · · 
(S)-N-[S,-[2-,[2-(9H-carbazol-2-yloxy~thylanlino ]-l-h~xyethyl]-2-
bydroxypberiyl]methanesulfoD8JDlde, · ' · 

20 N-[S-[2-[2-(9H-carbazol-2-yloxy)ethylamin9)-l-hydroxyetbyl]-2-
hydroxypbenyl]metbanesulfonamiPe,. .. . · ·.. . 
N-[S-[2-[2-(3-hydroxy-9H-carbazQl-2-yloxy)ethylamino]-i~hydroxyethyl] -2-
hydroxyphenyl]me~esulfonaniide~ . . 

· N-[S-[2-[2-(J.:m.nirio-9H.;.carbazol-:2'.'"yl()xy)ethyl~no]-l~)Jydroxyethyl]-2-
25 hydroxyphenyl]methmlesulfonanlide, · · · · · · 

N"'.(S-[2-[2-(6-amino-9H-carbazol-2.,yloxy)ethylamino]"'.1~bydroxyethyl)-2-

hydroxyphenyl]methanesulfon~de. .. . . . ... 
N-[5-[2-[2-(6-hydroxy'.'"9H-carb&Zol~2-yloxy)etbylaminol.:i'."hydroxyethyl]·2-
hydroxypbenyl]methanesulfonmtjide. · · ·.: . 

80 (R) -N-[3-[2-[2-(9H-carbazol-2"'.yJ~xy)et}]ylamino ]-1-hydJ'.oxyethyl]phenyl] 
methane sulfonamide, 
(S)-N-[3"'.[2-[2-(9H-carbazol-2-yloxy)ethylamino]-1-hydrQ)tyethyl]pbenyl] 
methanesulfonamide, .· 
N-[3-[2-[2"'.(9H-carbazol-2-yloxy)etbyJ~o]-l-hydroxyethyl]phenylJ 

35 methanesulfonami~.. · . · . . . · ·.· . ~ · 

N-metbyl-3-[2-[2-(9H-carbazol-2-yloxy)etbylamino]-l-liydrox}rethyl] 
benzenesulfonamide, · · · 

N-methyl-[5-[2-[2-(9H-carbazol-2-yloxy)etbylamino]-1-l1Yclroxyethyl]-2-
hydroxy ]benzenesulfonamide. . 

40 (R)-N-,[5-[2"'.[2-(dibenzofuran:-3-yfoxy)ethylamino]-l-byCbnxyetbyl]-2-
hydroxyphenyl]methanesUJfonau;iide, 
(S)-N-f 5-[2-[2-(dibenzofuran-3-yloxy)ethylamino ]-l-hy<lfoxyethyl)-2-
hydroxyphenyl]methanesulfonamide, 
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N-[5-[2-[2-( dibeDZQ:(uran-3-yloxy)ethylamino]-l-hy~x.yethyl]-2-
hydroxyphenyl]m~esulfonamidc, '\''):~·;.,. ·· 
N-[5-[2-[2•(9H-carbazol-2-yloxy)ethylamino]-1-hydroxyethyl]-2-
(benzyloxy}phenyl] methanesulfonamide, 

5 N-[5-[2-[2-(9H-carbazol.;2-yloxy)ethylamino]-1-hydroxyethyl]-2-

PCT/GB99/037SS 

chlorophenyl]methanesu1fonamide, 
N-[5-[2-[2-(9H-carbazol•2-yloxy)ethylamino]-1-hydroxyethyl]-2-
fluorophenyl]methanesulfonamide, 
N-[3-[2-[2-(dibenzoforan-3-yloxy)ethylamino]• l-hydroxyethyl] phenyl) 

10 methanesulfonamide, 
N-[S-[2-[2-{7-acetylaminofluoren-2-yloxy)ethylamino]-1-hydroxyethyl]-2-
hydroxyphenyl]methanesulfonamide, 
N-[5-[2-[2-(7-aminofluoren-2-yloxy)ethylamino]-1-hydroxyethyl]-2-
hydroxyphenyl]methanesulfonamide, 

15 N-(3-[2-[2-(7-aeetylaminofluoren-2-yloxy)ethylamino]-l-hydroxyethyl] 
phenyl]methanesulfonamide, 
N-[3-[2•[2-(7-aminofluoren-2-yloxy)ethylamino]-1-hydroxyethyl]phenyl] 
methanesulfonamide, 
N-[5-[2-[2-(9H-carbazol-2-yloxy)ethylamino]-1-hydroxyethyl]-2-

20 hydroxyphenyl]fonnamide, . 
N-[3-[2-[2-(9H-carbazol-2-yloxy)ethylamino]-l-hydroxyethyl]phenyl] formamide, ·· 
N-[3-[2-[[l-(9H-carbazol-2-yloxy)propan-2R-yl]amino]-l-hydroxyethyl] 
phenyl]methanesulfonamide, 
2-{N-[2-(9H-carbazol-2-yloxy)ethyl]amino]-1-(4-hydroxy-3-nitropbenyl) ethanol, .· 

25 2-[N-[2-(9H-Carbazol-2-yloxy)ethyl]amino]-1-(3-amino-4-hydroxyphenyl)ethanol,. 
N-[S-[2-[2-(9H-carbazol-2-yloxy)ethylamino ]-l-hydroxyethyl]-2-
(benzyloxy)phenyl]urea, 
N-[5-[2-[2-(9H-carbazol-2-yloxy)ethylamino]-1-hydroxyethyl]-2-
hydroxyphenyl]urea, 

80 N-[S-[2-[2-(9H-carbazol-2-yloxy)ethylamino ]-1-hydroxyethyl]-2-
(benzyloxy)phenyl]formamide, 
N'-[S- (2- [2-(9H-carbazol-2-yloxy)ethylamino )-1-hydroxyethyl]-2-
(benzyloxy)phenyl]-N,N-dimethylsulfamide, 
N'-[S-[2-[2-(9H-carbazol-2-yloxy)ethylamino]-l-hydroxyethyl]-2-hydroxyphenyl]-

35 N,N-dimethylsulfamide, 
2-[N-[2-(9H-carbazol-2-yloxy)ethyl]amino]- l-[3-(methylamino)-4-
(benzyloxy)phenyl]ethanolt 
2-[N-[2-(9H-carbazol-2-yloxy) ethyl]amino]-1-(3-(methylamino)-4-
hydroxyphenyl]ethanol, 

40 N-[5-[2-[2-(9H-carbazol-2-yloxy) ethylamino]-1-hydroxyethyl]-2-hydroxyphenyl]-2-
propanesulfonamide, 
2-[N-[2-(9H-carbazol-2-yloxy)ethyl]amino]-1-(3-nitrophenyl)ethanol, 
N'-[3-[2-[2-(9H-carbazol-2-yloxy)ethylamino ]-1-hydroxyethyl]phenyl]-N,N-
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dimetbylsulfamide. 
2-[N-[2-(9H-carbazol-2-yloxy)etbyl]amino]'." 1-(3-aminophpnyl)ethanol. 
2-[N-[2-(9H-carbaz(>1:.;2-yioxy)etJ:iY1Jamino}·l'."[3-(by~~ethyl)-4-
hydroxyphenyl]etbml9l, .·· · · · .'. 

5 N-[S-[2-[2-(9H-carbaZol-2-yloxy)et._y]amino]-1-hydrox~tbyl]-3-. 
hydroxyphenyl]me~esulfonami~ . . . . ,·.; 

N-[3-[2-[2-(9H-carb~l-2-y1oxy}Cthyl~no]-l-hydrox~m,yJ]-2-
hydroxyphenyl]meth~sulfonanUcle~ . · . '.· ·' 

N•[3-[2-[2-(9H-carba'Zol-2-yloxy~ylamino]-J-hydrox~yl]-4-
10 hydroxyphenylJmetlUm~fonamide, .· :·· · 

(R)-N' -[5-[2-[2-(9H-Caibazol'."2-:-yloxy)ethylantjno )-1-hy<ij'oxyethyl]-2-
hydroxypbenyl]-N, N~thylsulfamide, · . . . ·. 
(S)-N'-[S-[2.;[2-(9H~art;>azol-2-yloxy)ethyl•o]-l-h}'dr9xyethyl]-2-
hydroxypbenyl] .. N~-Cumethylsul:f~de, . . · '· 

15 N-[3-[2-[2-(6-acetyl~o-9H-carbazol-2,.yloxy)ethylamill~J-l- . 
hydroxyetbyl]phenyl]methanesulfonamide, . 
N-[S-[2-[2-(6-acetylamino-9H-carba.zol-2-yloxy)ethylamin~1-l-hydroxyethyl]-2-
hydroxyphenyl]met:Jumesu1fonamide, · · · .· · . : 

(R)-N-[5-[2•[2-(9H-tarbazol-2-yl9xy)ethylamino]:-l-hydr.9xyethyl]-2-
20 · fluorophenyl]methanesu}fonamid¢, · · . . ·. •. '. 

(S)-'N•[S,-[2-I2-(9H~azol-2•y19J1:y).ethyl~no] .. l-hyd{c)xYetl1yIJ-2- · 
fluorophenyl]methani;su1fonami~.:>· ... ,· .. : , 
(R)-N-[5-[2..;[2-(9H-carbazo1-2-y1oxy)etliylamino]-1-hydrc)xyethyl]-2-chloropbenyl] 
methanesulfonamide•:· :.· · . . , , .... :•, _ .· 

25 (S)-N-[S-[2-[2-(9H:Carbazol-2-ylo:ity)etb.ylamino]~ 1-hy~xyethyl]-2-

chlorophenyl]methanesulfonamide, · . ·. · .. " . .. . 
N,N-dimethyl-[5-[2:[~-(9H-carbazol-2-yloxy}ethylamino]'71-hydroxyethy1] -2-
hydroxy]benzenesulfollaJDide, . .. . . · . 
·N-[5-[2-[2-(9H-carb~ol-2.,yloxy)ethy1amino]-1-hydroxyetllyl]-2- . 

30 iodophenyl]methari.e8ulfonamide, ·, • · · · · 
N'-[5-[2-:-[2-(9H-carbaZe>I-2-yloxy)ethylamino]-1-hydrox~thyl]-2-fluorophenyl]-

N.N-dimethylsulfamide,. .. 
N'-[5-[2-[2-(9H-carbazol-2-yloxy)ethylamino]-l-hydrox~Uiyl]-2-chlorophenyl]­

N,N-dimethylsulfami~. · 
35 (R)-N-methyl-[5-[2-[2-(9H-carbazol-2-yloxy}ethylamino]~1-hydroxyethyl] -2-

hydroxy]benzenesulfonamide, · , · · 
(R)-N-[5-[2-[2-(9H-carbazol-2-yloxy)ethylamino]-l-bydrc:>xyetbyl]-2-
(bydroxymethyl)phCDyl]methanes~Jfonamide .• . : . 
(R)-N-[3-[2-[2-(dibe~ofuran-3-yloxy)ethylamino]-1-h~xyethyl] 

40 phenyl]methanesulforiamide, . 
N'-[5-[2-[2-(dibenzofuran-3-yloxy)ethylaminoJ-1-hydrox,.,~yl]-2-hydroxyphenyl]-

N,N-dimethylsulfamide, . 
(R)-N'-[5-[2-[2-(dibem6furan-3-yloxy)ethylamino ]-1-hy~xyethyl]-2-

-6-
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bydroxyphenyl]-N~-dimethyJsulfamide, .. •' ... · . 
(S)-N'-[5-[2-[2-(di~~ofuran-3-yloxy) ethylamino]-i~li~droxyethyl]-2-
bydroxyphenyl]-N,N-dimethyJsulfamide, 
N-[5-[2-[2-(dtl>enZofuran-3-yloxy)ethylamino]-1-hydroxyethyl]-2-

5 fluorophenyl]metbanesulfonamide, 
N-[5-[2-[2-(dibenzofuran-3-yloxy)ethylamino]-1-hydroxyethyl]-2-chlorophenyl] 
methanesulfonamide, 
N-[5-[2-[2-(dibenzothiophen-3-yloxy)ethylamino]-l-hydroxyetbyl]-2-
hydroxyphenyJ)methanesulfonamide, 

10 N'-[5-[2-[2-(dibenzothiophen-3-yloxy)ethylamino]-1-hydroxyethyl]-2-
bydroxyphenyl]-N,N-dimethyJsulfamide, 
N-(3-(2-[2-( dibenzothiophen-3-yloxy)ethylamino]-l-hydroxyethyl]pbenyl] 
methanesulfonamide, 
(R)-N-[5-[2-[2-(dibeozothiophen-3-yJoxy)ethylamino]-1-hydroxyethyl]-2-

15 hydroxyphenyl]methanesulfonamide, 
N;..[5-[2-[2-(dibezothiophen-3-yloxy)ethyJamino]-l-hydroxyethyl]-2-
fluorophenyl]methanesulfonamide, 
N-[5-[2-[2-(dibenzothiophen-3-yloxy)ethylamino]-1-hydroxyethyl]-2-
chlorophenyl]methanesulfonamide, 

20 N-[S-[2-[2-(7-aminofluoren-2-yloxy)ethylamino ]-l-hydroxyethyl]-2-
hydroxyphenyl]methanesulfonamide, 
N9-[5-[2-[2-(7-acetylaminofluoren-2-yJoxy)ethylamino]-~ -hydroxyethyl]-2-
hydroxyphenyl]-N,N-dimethylsulfamide, 
N'-[5-[2-[2-(9H-carbazol-2-yloxy)ethylamino]-1-hydroxyethyl]-2-aminophenyl]-N"'-· 

25 benzy1-N-methy1sulfamide, 
. N-[5-[2-[2-(9H-carbazol-2-yloxy)ethylamino]-1-hydroxyethyl]-2-
aminopbenyl]methanesulfonamide, 
N-[5-[2-[2-(9H-carbazol-2~yloxy)ethylamino ]-l-hydroxyethyl]-2-
bydroxymethylphenyl]methanesuJfonamide, 

30 N-[5-[2-[2-(9H-carbazol-2-yloxy)ethylamino]-1-hydroxyethyl]-2-
bromophenyl]methanesulfonamide, 
N'-[5-[2-[2-(9H-carbazol-2-yloxy)ethylamino )-1-hydroxyethyl]-2-hydroxyphenyl]­
N-benzyl-N-methylsulfamide, 
N'-[5-[2-[2-(9H-carbazol-2-yloxy)ethylamino]-1-hydroxyethyl]-2-hydroxyphenyl]-

35 N,N-diethylsulfamide, 
N-[S-[2-[2-(9H-carbazo1-2-yloxy) ethylamino)-1-methoxyethyl]-2-
am.inophenyl]methanesulfonamide, 
N-[S-[2-[2-(9H-carbazo1-2-yloxy)ethylamino]-1-methoxyethyl]-2-
hydroxyphenyl]methanesulfonamide and 

40 N-[5-[2-[2-(dibenzothiophen-3-yloxy)ethylamino ]-1-methoxyethyl]-2-
hydroxyphenyl]methanesulfonamide. 
2-[N-[2-(9H-carbazol-2-yloxy)etbyl]amino]-1-(4-hydroxyphenyl)etbanol, 
2-[N-[2~9H-carbazo1-2-yloxy)ethyl]amino]-1~2-fluorophenyl)ethanol, 
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2-[N-[2-(9H-carbazol-2-yloxy)ethyl]~9] .. t-(2-hydroxyphenyl)ethanol, . 
(R,R)-2-[N-[1-(9H-carbazol-2-y~oxy)propan~2-yl]~o)-l'."PhenYl]ethanol, . 
[2-[N-[2-(9H-carbazol-2-yloxy)~y1]8mino]-l-phenyl]~~anol, 
(R)-[2-[N-[2-(9H-carbazol-2-yltpty)ethyl]~o)•l-ph~yJ]ethanol, 

5 (S)-[2-[N-[2-(9H-carbazol-2-yloxy)ethyl}amino]-l-pbenyl]ethanol, 
[2-[N.;.[2~(3-acetylamino-9H-car~J;.2-yloxy)ethyl]~q]-l-phenyl] ethanol, 
[2-[N-(2-(3-amino-98-carbazol-2-yloxy)etbyl]amino]-l:~Pbenyl]ethanol, 
[2-[N-[2-(3-hydrQxy .. 9H-carbazo1-2-:y1oxy)etbyl]aminoj-)~pheny1]ethaliol 
[2-[N-[2-(6-amino-9H-carbazol-2-yloxy)ethyl]~o]-(,.phenyl]ethanol, 

10 [2-[N-[2-(6-acetylamino-9H-carbaZoJ.;.2-yloxy)ethyl]miin9]-l-phenyl] ethanol, 
[2-[N-[1-(9H-carbazol-2-yloxy)i)ropan.;.2.;.yl]amino]-1-p~yl]ethanol and 
[2-[N-[2-(dibeuzofuran-3-yloxy)ethyl]amino ]-: 1-phenyl]ethanol. 
N-[5-[2-[2-(9H-carbazol-2-yloxy)ethylamhio]-1-metho~Y.ethyl]-2-

hydroxypheny1]ineth8nesulfonamicle, .. .· .. 
15 N-[5-12-(2-(dibenzothiophen-3-yloxy)ethylamino]-1-:~xyethyl]-2,.. 

hydroxyphenyl]methanesulfonatliictc.· · 
N-[5-[2-[2.;.(9H-carbazol-2-yloxy)ethylamino]-l-methoxyethyl]-2-
amiriopbenyl]methanesW.fonamide and . 
·N-[5-[2 .. [2-(9H-carbazol~2-yloxy)ethylamino]: 1.;.methoxyethyl)-2-

20 cblorophenyl]methanesUlfonamidC; or a sal~ thereof .. . 
Other suitable beta ag~sts in~Iiid¢ the eom~ds of United States patent 

number 5786356 and European }>ublished: patent applicatjOJl number BP 764640A, 
especially the specific examples therein .ibciuding LY "."~n604. . 
Suitable beta aganists also include the co~pounds of wq ·9616938 and BP 801059. 

25 especially the specific examples therein including 2-[3·Q~arb0xymethoxyindol-3-
yl)-(2R)-2:0prop)'lmlitio]-(IR} l"."(3~hJoropheilyl~thanoi(ID9677) and derivatives 
thereof.. The discl68ures of each of these. dOcumentS.isdnCoiporated herein by 
reference. with particUllr reference to the ~thods of P~Plill'Bti~ and 
phannaceutically aeceptable· derivatives of the compo~i; therein.· . 

· so With reference to EP 801059, further particular beta agonists included 
herein are those selected from the list consisting of: . , . 
2-[3-(7;.methoxyindoJ,..3-yJ)-2-propyJamino),.1-(3-:eblorophenyl)ethanol; 
2-[3-(7-Cthoxyindol-3-yl)-2-propyl~o J-1-(3-chlorophenyi)ethanol; 

· ·2-[3-(7-methoxycarbonylmetboxyindol-3-yl)-:2-propyl~no]-1-(3-
35 cblorophenyl)ethanol; . , . 

2-(3-(7-carboxymethoxyindol-3-yl)-2.;.propylamino]':' 1-(~hlorophenyl)ethanol; and 
derivatives thereof. 

It will be lDlderstood that the beta ~onist and the other antidabetic agent are 
each administered in a phannaceutically acceptable form, including 

40 pharmaceutically acceptable derivatives ·s~ch 'as pharmaeeutlcally acceptable salts, 
esters and solvates thereof, as appropriate of the relevant pharmaceutically active 
agent. In certain instances hereih the names used for the. other antidabetic agent may 
relate to a particular phannaceutical form 9f the relevant active agent: It will be 
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understoodedthabyt ~18~~utically acceptable fonn~~i?~t)he active agents per se are 
encompass 'WISmvention. . -,•·'I'' ·. 

Suitable pbar.maceutically acceptable fonns of the other antidiabetic agent 
depend upon the particular agent being used but include known pharmaceutically 

5 acceptable forlils of the particular agent chosen. Such derivatives are found or are 
referred to iil standard reference texts such as the British and us· Pharmacopoeias, 
Remington's Pharmaceutical Sciences (Mack Publishing Co.), Martindale The Extra 
Pharmacopoeia (London, The Pharmaceutical Press)· (for example see the 31st 
Edition page 341 and pages cited therein) OJ" the above mentioned poblications. 

10 Suitable pharmaceutically acceptable fonns of the beta agonist of fonnuJa. 
(I) , including salted fonns and solvated fonns, include those described in 
W097/2531l and EP0882707At. . 

The beta agonist is prepared according to published methods, for example 
when the beta agonist is a·compo1Uld offonnula (I) ofW097/25311 and 

15 EP0882707 Al, or a derivative thereof such as a pharmaceutically acceptable salt 
thereof or a pharmaceutically acceptable solvate thereof; then it is prepared· 
according to methods diselosed therein. 

Certain of the compounds mentioned herein, for example the beta agonists 
ofW097/25311, EP0882707Al, USP5786356, EP764640A,WO 9616938 and EP. 

20 801059 and the thiazolidinediones, may contain one or more chiral carb~ atoms and 
hence can exist in two or mare isomeric fonns, all of which are encompassed by the 
invention, either as individual isomers or as mixtures of isomers, including 
racemates. Certain of the compounds mentioned herein, in particular the 
. thiazolidinediones such as Compowid (I), may exist in one of several tautomeric 

25 forms, all of which are encompassed by the invention as individual tautomeric fonns 
or as mixtures thereof 

The beta agomst and the other antidiabetic agent ofchoice is prepared 
· according to known methods, such methods are found or are referred to in standard 
reference texts, such as the British and US Pharmacopoeias, Remington's 

30 Pharmaceutical Sciences (Mack Publishing Co.), Martindale The Extra 
Pharmacopoeia (London, The Pharmaceutical Press) (for example see the 31st 
Edition page 341 and pages cited therein) or the above mentioned publications. 

When used herein the tenn 'conditions associated with diabetes' includes 
those conditions associated with the pre-diabetic state, conditions associated with 

35 diabetes mellitus itself and complications associated with diabetes mellitus. 
When used herein the term 'conditions associated with the pre-diabetic state' 

includes conditions such as insulin resistance, including hereditary insulin resistance,. 
impaired glucose tolerance and hyperinsulinaemia. 

'Conditions associated with diabetes menltus itselr include hyperglycaemia, 
40 insulin resistance, including acquired inSulin resistance and obesity. Further 

conditions associated with diabetes mellitus itself incltide hypertension and 
cardiovascular disease, especially atherosclerosis and conditions associated with 
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insulin resistance. 'O>nditions w:;sotjale<i widl insulin resistan.~ include polycystic 
ovarian syndrome and .steroid in(iuced insQ]in resis~, and gestational diabetes. 

'Complications associated with «;liabetes mellinis':tnclUdes renal disease, 
especially renal diseai~ associated with.Type 2 dia~ ~europatby and retinopathy. 

5 Renal disease$ 'associ~ with Type 7 !liabetes in~ude nephropathy, 
glomerolonephritis, gl9s;nerular sclero.siS, µephrotic syn~. hypertensive 
nephrosclerosis and ei,d:stage ren~• disease, . . .; :· .. · 

As used hereiQ the term pltarmaceQtically ~le' embraces both human 
and veterinary use: for.example the (elm Ph.armaceutiat1Jy acceptable' embraces a 

10 veterinarily acceptable compound. . . 
Diabetes meJlitus is prefe~ly Type 2 diabetes.• ' : .. · · 
Suitably, the particularly ~eficial effect on gl~~c control provided by 

the treatJl1ent of the invention is an i:QJ.prov~ therapeutic:: '.~tio for the combination of 
the inyention ~ative to.the therapeutic ratio for one conipound of the combination 

15 when used alone and at a dose providing. 81l ~uivalent ~Cacy to the combination 
of the invention. · · · , · · . 

In a preferred aspect, the particularly beneficial effect on glycaemic control 
provided .by the treatment .of the invention is indicated ~· ~ a synergistic effect 

· . relative to the-co~trol expected from the e~ects of the individual active agents. . 
29' ' : Jn. a ful'Ui~: upect of the invention, combining d9~ of the beta agonist and 

the. other agent will p~ a ~ter beJiepeial effect qi~ can be achieved for 
~ther agent alone at a ~se twice '1lat1.lsectf~rthat agent in the combination.·. 

Glycaemic control may be charac~sed using cop.ventional methods. for 
example.by measurein~nt ofa.typ,~calJy ~.~ndex of.gl~aemic control such as 

25. fasting pJ~magluco~orglycosyl~ b~n}oglobin CHl> Ale) .. Such indices are 
determined ;using staµdard methodQlogy. fC)r example thqse.described in: .Tuescher 
A, Ricbterich, P.t Schweiz. med. Wschr. 101 (1971), 34~ and 390 and Frank P., 
Monitoriqthe Diab~~. Patent wi~(llycosolatec;l Hem~globin Measurements', 
Clinical Products 1988. . · 

30 .·In a preferred aspect, the dDsage leve~ of each of ~C? active agents when used 
in accordance with the treatment of the invention will be ·1ess than would have been 
recjuired from a purely 8dditive effect up0n giycaemic co~trol. . 

· It is also considered that the treatment of the invention will effect an . ·. : . . . .. ,. : . •' . . . ::· ... . 

improvement, relative to the individual agents, in the levels .of advanced 
35 glycosyladon end pro~ucts (AGEs), and. serum lipids incl~g total cholesterol, 

HDL-cholesterol, LDL-cholester<?l including improvements in the ratios thereof, in 
particular an improvement in senim lipi~ iiicluding total ~holesterol, HDL­
cholesterol. IDL-cholesterol includin~ improvements in ~~ ratios thereof. 

As indicated above it is also considered that treatment with the combination 
40 of the beta agonist and the other ~tidiabedc agents (espeeiauy sulphonylureas, 

insulin sensitisers or insulin) will sipificantly reduce, preferably remove, the body 
weight increasing effeets of the other antiW,abetic agents.·- · · -
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It is also considered that the tbennogenic effects of.the beta-3 agonist will be 
enhanced in·the;cO~lSinatioil treatment of the inventiorl~JThus,forexample the 
weight reducing effects of the beta-3 agonist will be enhanced in the combination 
treatment of the invention. 

5 In the treatment of the invention, the active medicaments are preferably 
administered in pharmaceutical composition fonn. As indicated: above, such 
compositions can include both medicaments or one only of the medicaments. 

Accordingly, in one aspect the present invention also provides a 
pharmaceutical composition comprising a beta agonist and another antidiabetic agent 

10 and a pharmaceutically acceptable carrier therefor. 
Thus, in a further aspect, the invention also provides a process for preparing 

a pharmaceutical composition ~omprising a beta agonist, another antidiabetic agent 
and a pharmaceutically acceptable carrier therefor, which process comprises 
admixing the beta agonist, another antidiabetic agent and a pharmaceutically 

15 acceptable carrier. 
The compositions are preferably in a unit dosage form in an amount 

appropriate for the relevant daily dosage. 
Suitable dosages, including especially unit dosages~ of the beta agonist or 

the other antidiabetic agent include the known dosages including unit doses for these 
20 compounds as described or referred to in reference text slicb as the British and US· 

Pharmacopoeias. Remington's Pharmaceutical Sciences (Mack Publishing Co.), 
Martindale The Extra Pbannacopoeia (London; The Pharmaceutical Press) (for 
example see the 31st Edition page 34l and pages cited therein) or the above 
mentioned publications. 

25 Thus, suitable dosages for the beta agonists of W097 /25311 and 
EP0882707 Al include those disclosed therein, for example 0;01 to 2000mg per day. 
Also, the suitable doses of the other beta agonists mentioned herein include those 
mentioned in the relevant publications mentioned above, for example suitable AD-
9677 doses include those disclosed in WO 9616938 and EP 801059; such as in the 

30 range of 0.01-20 mg/kg/day including 0.05-10 mg/kg/day. 
For the alpha glucosidase inhibitor, a suitable amount of acarbose is in the 

range of from 25 fo 600 mg, including 50 to 600 mg, for example lOOmg or 200mg. 
For the the biguanide, a suitable dosage of metformin is between JOO to 

3000mg, for example 250, 500mg, 850mg or 1000mg. 
35 For the insulin secretagogue, a suitable amount of glibenclamide is in the 

range of from 2.5 to 20 mg, for example lOmg or 20mg; a suitable amount of 
glipizide is in the range of from 2.S to 40 mg; a suitable amount of gliclazide is in 
the range of from 40 to 320 mg; a suitable amount of tolazamide is in the range of 
from JOO to 1000 mg; a suitable· amount of tolbutamide is in the range of .from 1000 

40 to 3000 mg; a suitable amount of chlorpropamide is in the range of from 100 to 500 
mg; and a suitable amount of gliquidone is in the range of from 15 to 180 mg. Also a 
suitable amount of glimepiride is l ·to 6mg and a suitable amount of glipentide is 2.5 
to20mg. 
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A suitable amount of repaglinid,e ~~ in the range of from 0.5mg to 20mg, for 
example l 6mg. Also a suitable 8.mount ofnateglinide i~ _90 to 360mg. for example 
270mg. ,• '' ' 

In one particular aspect, the composition comptji;~ 2 to 12 mg of 
5 · Compound (I). · .... 

Suitably the composition compdses 2, 3, 4. '' (;, 7, 8, 9, 10, 11 or 12 mg of 
Compound (I). . ' .· 

Particularly, the composition cpmprises 2 to 4 ;.4 to 8 or 8 to 12 mg of 
Compound (I). · · · .· ; . 

10 Particularly, the composition comprises 2 t~ 4li,lg_ of Compound (I). 
Particularly, the composition. con:iprises 4 to si#g. of Compound (1). 
Particularly; the composition comprises 8 to l~ ·ing of Compound (I). 
Preferably~ tbe composition compiises 2 mg of~<m1pound (I). 
Preferably, t~e composition COJl1prises 4 mg of Compound (1). 

15 Preferably, ~e composition comi>rises 8 mg of Compound (1). 
Suitable unii;dosages of othc;r ins1J}in sensitisers, include from 100 to 800mg 

of troglitazone such as 200, 400, 600 or 8Q0mg o~ fro~.S to SOmg, including 10 to 
40mg, ofpioglitazone; such as 2(), 30 or 40 mg and al~.:iitcluding 15, 30 and 45mg 
of pioglitazone. . . . . . . . . . 

20 In the treatJne'1tthe med~caments may be adminis~ from 1 to 6 times a 
day, but most pref~ly 1 or 2 tim~s per ~y. . .• : · . 

Also, the·dos~ges of each ·particular active agei)t.4i. any given composition 
can a.s required vary within a range of closes known to b~ required in respect of 
accepted dosage regi~ for that compound. Dosages}>feach active agent can also . 

26 be adapted as required to take into account advantageous,,~ffects of combining the 
agents as mentioned herein. · · .. · ·· · 

It will be understood that the beta agonist and tJie other antidiabetic. agent 
are in a pharmaceutically accep~le form. including pb~eutically acceptable 
derivatives such as pharmaceutically acceptable salts, e~~rs and solvates thereof, as 

30 appr~ate to the relevant p~aceutic;d}y active agent c}J.osen. In certain 
instances herein the names used for th~ antidiabetic ,agent;' may relate to a particular 
pharmaceutical form .of the relevant active agent: It wi~ be understood that all 
pharmaceuticaUy acceptable forms of the active agents ?'I' se are encompassed by 
this invention. 

35 The present· i11vention .also provid~ a pharmac~utical composition 
comprising a beta agop.ist, another antidiabetic agent an~ "pharmaceutically 
acceptable carrier th~for, for use as an active therapeutjc substance. 

In particular, ~e present invention pro.vides aplllumaceutical composition 
comprising a beta agonist, another antidiabetlc agent and a pharmaceutically 

40 acceptable carrier therefor, for use in the treatment Qf di.;ilietes mellitus, especially 
Type 2 diabetes and conditions associated with diabetes 1Dellitus. 
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Usually the compositions are adapted for oral administration. However, 
they may be adapt~tf Jor other modes of administrati~{for example parenteral 
administration, sublirigual or transdermal administration. 

The compositions may be in the form of tablets, capsules, powders, 
5 ,granules, lozenges, suppositories, reconstitutable.powders, or liquid preparations, 

··such.as oral or sterile parenteral solutions or suspensions. 
In order to obtain consistency of administration it is preferred that a 

composition of the invention is in the fonn of a unit dose;; 
Unit dosage presentation forms.for oral administration may be in tablet or 

10 capsule fmm and may as necessary contain conventional excipients such as binding 
agents, fillers, lubricants, glidants, disintegrants and wetting agents. 

The solid oral compositi~ may be prepared by conventional methods of 
blending, filling or tabletting. Repeated blending operations may be used to 

. distribute the active agent throughout those compositions employing large quantities 
15 of fillers ... Such operations are of course conventional in the art. The tablets may be 

coated according to methods well known m normal pharmaceutical practice, in 
particular with an enteric coating. · 

Oral liquid preparations may be in the fonn of, for example, emulsions, 
syrups, or elixirs, or may be presented as a dry product for reconstitution with water 

20 or other suitable vehicle before use. Such liquid :preparations may contain 
c<>nventional additives such as suspending agents, for example sorbitol, syrup, 
methyl cellulose, gelatin, hydroxyetbylcelluJose, carboxymethylcellulose, aluminiuin 
stearate gel, hydrogenated edible fats; emulsifying agents, for example lecithin, 
sorbitan monooJeate, or acacia; non-aqueous vehicles (which may include edible 

25 oils), for example almond oil, :fractionated coconut oil, oily esters such as esters of 
glycerine, propylene glycol, or ethyl alcohol; preservatives, for example methyl or 
propyl p-hydroxybenzoate or sorbic acid~ and if desired conventional flavouring or · 
colouring agents .. 

For parenteral administration, fluid unit dosage forms are prepared utilizing 
30 the compound and a sterile vehicle, and, depending on the concentration used, can 

be either suspended or dissolved in the vehicle. In preparing solutions the 
compound can be dissolved in water for injection and filter sterilized before filling 
into a suitable vial or ampoule and sealing. Advantageously, adjuvants such as a 
· Jocal anaesthetic, a preservative and buffering agent can be dissolved in the vehicle. 

35 To enhance the stability, the composition can be frozen after filling into the vial and 
the water removed under vacuum. Parenteral suspensions are prepared in· 
substantially the same manner, except that the active compond is suspended in the 
vehicle instead of being dissolved, and sterilization cannot be accomplished by 
filtration. The compound can be sterilized by exposure to ethylene oxide before 

40 suspending in the sterile vehicle. Advantageously, a surfactant ot wetting agent is 
included in the composition to facilitate unifonn distribution of the compound 
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Compositions may contain fr,Qm Q~l % to 99% by weigh4 preferably from 
10-60%. by weight, of the aCtive :tnat~#a1. ~pending upon the method of 
administration. 

. Examples of binding agents inclµ~ acacia, alginjc acid, 
5 carboxymethylcellulose calcium, (:arb9.Jt}'Jllediylcellulose sodium, dextrates, dextrin, 

dextrose, ethylcellulose, gelatin, liquid gJµeose, guar gtml,.hydroxyethyl cellulose, 
hydroxypropyl cellulose, hydroxypropyl m~1'iylcellulose, magnesium aluminium 
silicate, maltodextrin, methyl cellulose, p9~ymethacryhite~; polyvinylpyrrolidone, 
pregelatinised stare~ sodium alginate, S<>rbitol, starch, syrup, tragacanth. 

10 Examples of fillers include calciqni.carbonate, calcium phosphate, calcium 
sulphate, carboxymethylcellulose.cal~iwn. parboxymethy1':e1lulose sodium, 
compressible sugar, confectioner's s~gar. ~xtrates, dextrin, dextrose, dibasic 
calcium phosphate dihydrate, dibasic c8lciUD1 phosphate; fructos~. glyceryl 
palmitostearate, glycine, hydrogenated vege~ble oil-type 1, kaolin, lactose, mai7.e 

15 starch, magnesium c~onate, magnesium qxide, malto~trin, mannitol, 
microcrystalline cellulose, polymethacryl~t~. potassiml,. cJi]oride, powdered 
cellulose, pregelatinised starch, sodium chloride, sorbitol, starch, sucrose, sugar 
spheres, talc, tribasic calcium phosphate, xylitol.. . · 

Examples of lubricants include c~cium.stearate, glyceryl monostearate, 
20 . glyceryl palmitoste~~; magnesium stearai~. microcrystlllline cellulose, sodium 

benzoate, sodium c~ori~, ·sodium lauryl, sulphate, stearic acid, sodium Stearyl 
fumarate, talc, zinc stearate. .·· . ·, . . · ·.. . · . 

Examples of.gl~dants incl~de. colloi,da1: silicon di<>Xide, powdered cellulose, 
magnesium trisilicate~ ~ilicon dioxide, talc~ .· . 

25 Examples _of disintegrants includ~ algin_ic acid, · carboxymethylcellulose 
calcium, Ca.rboxymethylcellulose sodium, co~loidal. silicon dioxide, croscarmellose 
sodium, crospovidone, guar gum, mapesium aluminium. silicate, microcrystalline 
cellulose, methyl Cellulose, polyvinylpyrrol~done, polacrilin potassium, 
pregelatinised starch, sodium alginate, sodi\µn lauryl sulphate, sodium starch 

30 glycollate. 
An example of a phannaceutically :acceptable wetti~g agent is sodium lauryl 

sulphate •. 
The compositions are prep~ and fonnulated according to conventionaJ 

methods, such as those diSclosed in standard reference texts, for example the British 
85 and US Pharm.oopoeias, Remington'S. Pb3i-maceutical Scl~ces (Mack Publishing 

Co.), Martindale The Extra Pharmacopoeia ·(l..ondon, The Pharmaceutical Press) (for 
example see the 31st Edition.page 341:an~ pages cited therein) and Hany's 
Cosmeticology (Leonard Hill Boo.ks) or ... e above mentioned publications. 

For example, .the solid oral comp~itions may be prepared by conventional 
40 methods of blending, filling or tabletting .. Repeated blending operations may be 

used to distribute the active agent tlm>µgho11t those compositions employing large 
quantities of fillers. Such operations are of course conventional in the art. The 
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tablets may be coated according to methods well known in nonnal pharmaceutical 

practice. :::\3·.:i~': . t/:_c. 
Composiboiis may, if desired, be in the form: ofa pack accompanied by 

written or printed instructions for use. 
5 No adverse toxicological effects -are expected for the compositions or 

methods of the invention in the above mentioned dosage ranges. 
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Clalms: 

I. A method for the treatment of diabetes mellitus and conditions 

5 associated with diabetes mellitus in a mam.DW such as a human, which method 

comprises administering an effective, non-toxic and pharmaceutically 

acceptable .amount of a beta agonist and another antidiabetic agent, to a 

mammal in need thereof~ 

10 2. A method according to claim 1, wherein the other antidiabetic agent is 

selected from an alpha glucosidase inhibitor, a biguanide, an insulin 

secretagogue, an insulin sensitiser and insulin. 

3. A method according to claim 1 or claim 2, wherein the other 

15 antidiabetic agent is an alpha glucosidase inlnbitor~ 

4. A 'method according to cl~ 3, v,rherein the .alpha glucosid~e inhibitor . 

is selected from acarbose, emiglitate, miglitol and voglibose. 
'··.:I 

20 s. · A method according to claim l or claim 2, wherein the other 

antidiabetic agent is a biguanide.. · 

6. A method according to claim 5, wherein the biguanide is selected 

from metfonilin, buformin and pbenformin. 

25 
7. A method according to claim I or claim 2, wherein the other 

antidiabetic agent is an insulin secretagogue. 

8. A method according to claim 7, wherein the insulin secretagogue is a 

30 sulphonylurea. 

9. A method according to claim 7 or c1aim 8, wherein the sulphonylurea 

is selected from glibenclamide, glipizide, gliclazide, glimepiride, tolazamide, 

tolbutamide, acetohexamide, carbutamide, chlorpropamide, glibomuride, 

85 gliquidone, 

".'16-

I llllllUlllll 11111 11111111111 ; 
* C L M S * 



W000/27434 PCT/GB99/03755 

glisentide, gli5olamide, glisoxepide, glyclopyamide, glycylamide and 
glipentide. ·· ' · 

10. A method according to claim 1 or claim 2, wherein the other 
5 antidiabetic agent is an insulin sensitiser 

11. A method according to claim 10, wherein the insulin sensitiser is 
Compound (I) or a derivative thereof. 

10 12. A method according to claim 10or11, wherein the insulin sensitiser 
is Compound (I) or a derivative thereof. 

13. A method according to claim 10 or 11, wherein the insulin sensitiser 
is ( +) -5-[[4-[(3,4-dihydro-6-hydroxy-2,5, 7 ,8-tetramethyl-2H-l-benzopyran-2-

15 yl)methoxy]phenyl]methyl]-2,4-thiazolidinedione (or troglitazone), 5-[4-[(1-
methylcyclohexyl)methoxy]benzyl] thiazolidine-2,4-dione (or ciglitazone), 5-
[4-(2-(5-ethylpyridin-2-yJ)ethoxy]benzyl] thiazolidine-2,4-dione (or 
pioglitazone) or 5-[(2-benzyl-2,3-dihydrobenzopyran)-5-
ylmethyl}thiazolidine-2,4-dione (or englitazone); ) or a derivative thereof. 

20 
14. A method according to any one of claims 1 to 13, wherein the beta 
agonist is a compound of formula• (I) of W0/9725311. 

15. A method according to any one of claims 1 to 14, wherein the beta 
25 agonist is selected from the list consisting of examples of W0/9725311 

16. A pharmaceutical composition, comprising a beta agonist and another 
antidiabetic agent and a phannaceutically acceptable carrier therefor. 

30 17. A composition according to claim 16, wherein the other antidiabetic 

. 35 

agent is selected from an alpha glucosidase inhibitor, a biguanide, an insulin 
secretagogue or an insulin sensitiser . 
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l8. A composition according to claim 17, in unit dosage form 
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